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ABSTRACT 
 Healthcare delivery in the United States is rapidly changing and collaborative 
practice models have been cited as an approach to improving efficiency and 
effectiveness, reducing cost and maintaining safety and quality. Measurement of 
collaboration as a process would aid our understanding of the role of interprofessional 
collaboration between midwives and physicians in improving outcomes of care. 
 A descriptive study was conducted to determine whether the collaborative process 
could be measured with information collected at the individual level and aggregated to 
represent the practice as a whole.  The study evaluated the psychometric properties of the 
Collaborative Practice Scale (CPS) at the individual and practice level in midwife-
physician collaborative practices that provide inpatient maternity services in the Military 
Health System. The sample included 106 midwives and physicians who provide care in 
obstetric practices located in 10 Military Treatment Facilities (MTFs) across the United 
States. 
 Psychometric properties of the CPS included Cronbach's alpha coefficient of .98.  
Test-retest reliability was measured in a two-week interval with an intraclass correlation 
coefficient of .99 (p <.01). Internal consistency was measured with item-to-total 
correlations ranging from .83-.94 and inter-item correlations from .71-.88.  Principal 
components analysis resulted in a single factor loading, accounting for over 80% of total 




level.  Strong within practice agreement (rwg(j) = .94) and between practices variance, 
(ICC1 = .15, ICC2 = .65) provided support for use of the construct to represent the 
practice in multilevel research.  Among practices with higher CPS scores, patterns of 
reporting on scale items were similar, while patterns for items in low-scoring groups were 
markedly inconsistent. 
 Interprofessional collaboration as a construct can be measured and used in 
multilevel research. The results of this study provide sufficient evidence to prompt 
further study of the relationship of the collaborative process to outcomes of care.  
Evaluating this relationship is necessary to provide evidence that collaborative care 
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 In the more than 10 years since the publication of “Crossing the Quality Chasm: 
A New Health System for the 21st Century” (Institute of Medicine [IOM], 2001), 
clinicians, nurses, researchers, consumers, and other stakeholders have responded to a 
call to action to improve health care delivery across the United States.  Recent changes in 
managed care and financing in the U.S. have emphasized the importance of creating care 
delivery models that are safe, efficient, cost-effective, timely, equitable, and patient 
centered (IOM, 2011). Fundamental to achieving this goal is an understanding of what 
system change embodies: improving outcomes of healthcare delivery through 
transformation of a system with better care, better value, and better results.   
 Changes in the healthcare system under the Affordable Care Act will considerably 
affect women’s health care.  Maternity care, cervical cancer screening, and contraceptive 
services are now considered essential health benefits, and therefore, all health plans must 
provide coverage for these services (U.S. Department of Health and Human Services 
Health Resources and Services Administration [DHHS], 2014).  Providing more services 
with fewer financial and personnel resources presents a significant challenge to the 
system, underscored by the fact that 50% of counties in the United States currently face a 
shortage of maternity care providers (American College of Obstetricians and 
Gynecologists [ACOG], 2011).  In an increasingly complex healthcare system, 
interprofessional collaborative care has the potential to increase access to care, while 




2011).  One such healthcare delivery model that could meet these criteria is a 
collaborative practice model between midwives and physicians. 
  Since the early decades of the 20th century, midwives have fulfilled an important 
mission in providing high quality primary care and maternity care to vulnerable 
populations throughout the United States, particularly among the rural and urban poor 
(Rooks, 1997). Midwives, specialized in providing care to mostly healthy, pregnant 
women throughout pregnancy and birth, are trained to recognize complications when they 
arise and collaborate with physicians when required by the woman’s condition (American 
College of Nurse-Midwives [ACNM], 2013).  By developing and implementing a model 
of care where midwives serve as primary providers of maternity care and physician care 
is reserved exclusively for the management of complicated pregnancies, there is less 
demand on physician services, wider exposure to midwifery care, and improved access to 
care for all women. A practice setting that includes both obstetricians and midwives 
offers patients the best of both worlds; the low tech, relationship driven, naturalistic 
approach to pregnancy offered by midwives and the advanced care and medical 
treatments provided by obstetricians to address complicated pregnancies.   
Problem Statement 
 In an article exploring the meaning of interprofessional collaborative practice, 
Thistlethwaite, Jackson, and Moran (2013) challenged readers to contemplate the word 
"collaboration," which by definition, means "working with the enemy."  Related words 
and phrases include "conspiracy" and "turf battles." A qualifier, as in “effective, or 
ineffective”, therefore, usually accompanies the word "collaboration." In theory, and also 




communication between partners, can lead to a poor outcome (Lemieux-Charles & 
McGuire, 2006; Reeves et al., 2008; Zwarenstein, Goldman, & Reeves, 2009).  If adverse 
outcomes can result from dysfunctional team processes, so then it is plausible that a 
functional or effective collaboration would either improve outcomes or decrease the 
incidence of adverse outcomes.  Also, when considering what can happen in a 
dysfunctional process, one can start to piece together what relationships might exist, both 
positive and negative, between the components of interprofessional collaboration, for 
example trust and respect.  A range of patient outcomes could be affected by effective 
collaborative care between midwives and physicians, including improved safety, reduced 
errors, adherence to evidenced based practice, reduction in the amount of unnecessary 
interventions, fewer cesarean sections, increased satisfaction with care, reduced cost, and 
improved efficiency (Sakala & Corry, 2008).  The Presidents of the American College of 
Nurse-Midwives (ACNM) and the American College of Obstetricians and Gynecologists 
(ACOG) stated in a joint commentary, “In our estimation, collaborative practice will be 
very important to the future of maternity care” (ACOG & ACNM, 2011).   
 Currently, adoption of collaborative maternity care practice models is still mostly 
prevalent in areas of the country where limited resources have demanded it, such as the 
urban and rural underserved population centers and also in federally funded health 
systems, like the Military Health System (MHS) (Rooks, 1997).  Greater knowledge on 
how the process of collaboration contributes to overall outcomes in these organizations 
would provide needed information to support the existence of and to replicate these 




 There are some questions about how interprofessional collaboration between 
midwives and physicians functions successfully. Are there elements of the collaborative 
process more vital to the success of the endeavor? What systems of care foster 
collaboration between the two professions? Under what circumstances is the 
collaborative process most effective? Can an effective collaborative practice be defined 
based upon existence of key concepts, the degree to which those concepts are present, 
and is there a relationship to outcomes? Further study of interprofessional collaborative 
care would provide stakeholders with valuable information with which to refine and 
replicate the most effective collaborative practice models and foster creation of health 
systems, policies, and environments supportive to collaborative models.   
Collaboration as a Process in a Quality Framework 
 Donabedian (1966) outlined the first conceptual model for evaluating healthcare 
quality by proposing a relationship between an organization's structure and processes and 
resulting outcomes of care.  The structure-process-outcomes framework remains the 
predominant paradigm for evaluating the relationship between the processes of healthcare 
delivery and its effect on patient outcomes.   Bedwell, et al (2012) defines collaboration 
as ‘‘an evolving process whereby two or more social entities actively and reciprocally 
engage in joint activities aimed at achieving at least one shared goal’’ (p. 130).  To 
research the role of collaboration as a process in the healthcare quality model, it would be 
helpful to develop collaboration as a quantifiable construct for use in statistical analysis.  
Measuring the collaborative process could provide better understanding into how the 
process works; distinguishing the effectiveness of collaboration in various organizations, 




improvement, and providing necessary evidence for providers, policy makers, and 
healthcare administrators to improve care delivery (Smith, 2015).   
 The conceptualization of collaboration as a process in the healthcare quality 
model is critical.  In organizational research, it is imperative to identify with whom a 
construct originates, whether among individuals or groups of people, and to determine if 
the construct is representative at higher levels, such as the group of individuals or the 
entire organization (Kozlowski, et al, 2013).  This bottom-to-top treatment of a construct, 
called emergence, must be evaluated for validity; to test whether the perceptions of 
individuals regarding the performance of their group is an true representation of the 
process for the entire unit.  Collaboration, therefore, should be identified in a conceptual 
model that acknowledges multiple levels of analysis-individual and group (practice, unit, 
or organization), called a multilevel model (Kozlowski, et al 2013, Bedwell, et al, 2012).   
Purpose and Aims   
  The purpose of the study was to describe the midwife and physician collaborative 
practices in Military Treatment Facilities (MTFs) in the Military Health System (MHS) 
and measure the degree of collaboration in each practice.  A descriptive study examined 
the process variable of collaboration using the Collaborative Practice Scale.  The CPS 
was constructed from the Conceptual Model of Midwife-Physician Collaboration (Smith, 
2015), which identified 12 concepts that comprise collaboration.  Those 12 concepts were 
translated into the scale's 12 components, which were then summed to represent the 
overall collaboration score.  The scale was administered to individual providers, both 
midwives and physicians, in obstetric practices in the MHS and aggregated to the group 




 In addition to evaluating the psychometric properties of the CPS at the individual 
and practice level, there were 3 specific aims, with 5 research questions: 
1. Determine the stability in 12 components of collaboration as measured by the CPS 
across midwife/physician practices in the MHS. 
 a. Are the responses to the 12 components stable over a 2-week period of time 
(test-retest reliability)? 
2. Describe the level of agreement among midwife/physician providers about the 
presence of collaboration within their practice in the MHS and the amount variance of 
collaboration across the MHS.  
a. Do midwife/physician providers in collaborative practices across the MHS 
report varying degrees of collaboration? 
b. Do providers within each practice agree?  If agreement is lacking within the 
practice, how much variation occurs among members within the same practice? 
3. Describe the existence of the 12 concepts of collaboration among midwife/physician 
practices across the MHS.  
a. Which components of collaboration are most commonly reported to be present 
in each setting?  
b. Is there a pattern of collaboration seen in the 12 components across practice 
settings? 
Background 
Interprofessional Collaboration in Healthcare 
 A popular definition of collaboration from Wood's foundational work was: 




engage in an interactive process, using shared rules, norms, and structures, to act or 
decide on issues related to that domain" (Wood, 1991).  Literature regarding the 
relationship between teamwork, quality, and safety suggested that implementation of 
certain team communication strategies has had a measurable effect on reducing adverse 
outcomes (Mann et al., 2006).  Findings from studies in Canada, the United Kingdom, 
and Australia, where studies on interprofessional collaborative practice focus on 
improving the quality of their respective national health systems, indicated that 
interventions designed to improve the quality of care do have a desirable effect on 
outcomes (Zwarenstein et al., 2009).  
Interprofessional Collaboration between Physicians and Midwives 
 Midwifery-led or physician-led models of care. Throughout the world, 
maternity care models are often classified by the role of the healthcare provider.  
Midwifery-led models are those where the midwife in partnership with the woman is the 
lead professional with responsibility for “assessment of her needs, planning her care, 
referral to other professionals as appropriate, and for ensuring provision of maternity 
services” (Hatem, Sandall, Devane, Soltani, & Gates, 2008, p. 3).  The predominant 
philosophy in this model of care is the normalcy of pregnancy and birth for the majority 
of women, and a belief in the natural ability of a woman to give birth without routine 
intervention (Hatem et al., 2008). 
 Physician-led care, often termed the “Medical Model,” is when an obstetrician or 
general practitioner is the lead professional and the medical philosophy of care prevails.  
This approach gained dominance in the Western world in the early 1900’s, when the 




this paradigm, normalcy of birth is only determined in retrospect and interventions are 
used routinely to mitigate the potential, though not necessarily present, risks.  The 
medical model is “founded on the idea that 'normal' childbirth requires medical control in 
order to guarantee safety through monitoring which will enable intervention at the earliest 
sign of pathology, since risk prediction and selection is not really possible” (van 
Teijlingen, 2005, p. 3). This is the principal model of maternity care in the United States 
(Hatem et al., 2008). 
Outcomes of Care in Midwifery-Led vs. Physician -Led Models of Care 
 Research supports that outcomes of care for women in midwifery-led care models 
are equal to or better than outcomes for women enrolled in physician led care (Hatem et 
al., 2008; Johantgen et al., 2012; Newhouse et al., 2011).  Women cared for by midwives 
have lower rates of cesarean birth, labor induction and augmentation, and lower incidence 
of third and fourth degree perineal tears (Newhouse et al., 2011). Additionally, patients 
attended by midwives are more likely to experience labor without analgesia, feel more in 
control of their labor and delivery experience, and initiate breastfeeding than patients 
attended by physicians (Hatem et al., 2008; Johantgen et al., 2012; Sandall, Devane, 
Soltani, Hatem, & Gates, 2010).  It is believed that these outcomes are significantly 
affected by the health promotion based philosophy of midwifery practice which 
advocates for risk reduction behaviors, a more hands- on approach to care, developing a 
supportive relationship between patient and provider, and using fewer technology-driven 




Collaborative Care between Midwives and Physicians 
 Collaborative models of care, or shared models, vary as to which professional, 
midwife or physician assumes the leadership role, and where both practitioners 
participate in care. Interprofessional collaboration between midwives and physicians is 
defined as  "a process in which midwives and physicians work together toward a 
common purpose: to provide safe, effective, patient -centered care for women and their 
families, guided by shared rules and structures, both formal and informal, which govern a 
mutually beneficial relationship, a relationship which seeks to optimize the context in 
which the collaboration is convened" (Smith, 2015).  Both groups of professionals are 
viewed as “experts in their respective fields of practice and are educated, trained, and 
licensed, independent providers who may collaborate with each other based on the needs 
of their patients" (ACOG & ACNM, 2011).  
 While several prior studies provide support for the quality of midwifery-led care, 
there is still a need to evaluate outcomes of care in collaborative care models that assess 
outcomes of the entire group of midwives and physicians as a whole, as opposed to 
distinct provider groups offering parallel care in their respective domains. In particular, 
evaluation of outcomes is important for those women who transition care from a lower-
level of care to a higher level and vice versa. Similarly, evaluation of collaborative 
practice models where midwives and physicians provide care for a pooled group of 
patients across risk-status strata would provide meaningful information in determining 
the effectiveness of those collaborative practice models.  
 Evidence demonstrating the role of interprofessional collaboration in improving 




numerous case studies on collaborative practice models outlined the varied structures 
between organizations (Waldman & Kennedy, 2012).  While the structures of the 
individual practice models differed based on the needs of the communities served, there 
were several common themes regarding the processes involved in successful 
collaboration. An analysis of several case studies of midwife-physician collaborative 
practices identified common themes as “reciprocal consultation, collaborating in the care 
of specific clients, processes for referral of care from one clinician to another, methods of 
fostering clear communication, addressing any medico-legal concerns, and developing a 
financial structure that resulted in a lack of competition for clients and care processes or 
procedures” (Avery, Montgomery, & Brandl-Shulz, 2012, p. 428).  Additionally, these 
successful collaborative practices cited mutual respect and trust, the role of time in 
developing the practice, an organizational culture emphasizing effective teamwork, an 
environment where all are respected, and a belief that women and families benefit when 
the best of each profession is utilized in care. (Avery et al., 2012). 
Interprofessional Collaborative Care Models in the Military Health System  
 In the MHS, maternity care accounts for 40% of inpatient services and is the 
largest single service line in the Department of Defense healthcare system (Bryce 
Mendez, personal communication, March 18, 2014).  Direct care to beneficiaries, which 
includes active duty service personnel, their spouses and minor children, and retirees, is 
provided in private sector facilities and Military Treatment Facilities (MTF) inside and 
outside the continental United States (CONUS and OCONUS).  Referred to as "direct 
care," MTFs offer either inpatient or outpatient maternity care services in over 50 




capacity.  In Fiscal Year (FY) 2012, there were 53,536 births in 56 Military Treatment 
Facilities throughout the world (Department of Defense, 2013).  Cesarean births 
accounted for 20,164 of the total births, a rate of 37.6%.  In a review of the Military 
Health System in 2014, investigators site a Nulliparous, Term, Singleton, Vertex (NTSV) 
Cesarean Section Rate of 26% (MHS, 2014). 
 Certified Nurse-Midwives (CNMs) have been a part of direct care delivery in 
MTFs for over 40 years. In the early 1970’s all three branches of the armed forces 
incorporated midwives into their obstetric services.  Anticipating a loss of physician 
providers with the end of the draft, midwives were considered to be a viable option for 
meeting the services’ needs (Davis, 1995).  Though the shortage of physicians was never 
realized, midwives have continued to be a part of all three branches of service- Army, 
Navy and Air Force.  The midwife's role in the MHS today is varied; midwives assume a 
large and influential role in providing services in some locations, and an extremely 
limited role in others.  Of those locations where midwives assume a large share of 
providing maternity care, their complete integration into a health system over a long 
period of time offers researchers an optimal setting to evaluate the role of collaboration in 
maternity care delivery. 
Summary  
 “To provide highest quality and seamless care, ob-gyns and CNMs should have 
access to a system of care that fosters collaboration among licensed, independent 
providers” (ACOG & ACNM, 2011).  Ultimately, the goal of this study, and future work, 
is to guide healthcare providers, administrators, payers, and policy makers in designing a 




timely manner, using the best evidence to guide decisions while improving the overall 
health of the individual and the nation.  The processes associated with the design and 
delivery of services will play a significant part in healthcare reform in the years to come.  
The purpose of this study was to take the next step toward understanding the role of 
midwife-physician collaboration in affecting outcomes of maternity care by measuring 
the collaborative process using the CPS among organizations across the MHS by 
describing collaboration among providers within the same practice and examining the 









CONCEPTUAL FRAMEWORK AND LITERATURE REVIEW1 
Conceptual Model for Interprofessional Collaborative Practice Between Midwives 
and Physicians 
 "Midwife-physician collaboration is a process in which midwives and physicians 
work together toward a common purpose: to provide safe, effective, patient -centered 
care for women and their families, guided by shared rules and structures, both formal and 
informal, which govern a mutually beneficial relationship, a relationship which seeks to 
optimize the context in which the collaboration is convened" (Smith, 2015).  The 
Conceptual Model for Interprofessional Collaborative Practices Between Midwives and 
Physicians was derived from literature in healthcare and the social sciences (Smith, 
2015).  The model proposes that interprofessional collaboration is a process that develops 
over time, has a measurable effect on outcomes, is affected by contextual factors such as 
regulation and policy, and is the moderating factor between structures/ inputs and 
outcomes (Smith, 2015).  
 Four primary dimensions characterize interprofessional collaboration between 
physicians and midwives; Organizational, Procedural, Relational, and Contextual 
(D'Amour, Goulet, Labadie, Martin-Rodriguez, & Pineault, 2008; Reeves, Lewis, Espin, 
& Zwarenstein, 2011; Smith, 2015).  Within these 4 dimensions are twelve concepts that 
further refine the components of the process (Figure 1). The twelve components of the 
collaborative process include: shared power, trust, respect, reciprocity, commitment, 
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
1	  Portions of this chapter are printed with permission from Smith, D. (2015). Midwife-
Physician Collaboration: A Conceptual Framework for Interprofessional Collaborative 




shared vision, shared decision making, communication, coordination, synergy and 
shared interests (Smith, 2015).  Definitions of each concept are listed in Table 1.  
 
Figure 1. Conceptual model of midwife-physician collaboration. From “Midwife-
Physician Collaboration: A Conceptual Framework for Interprofessional Collaborative 
Practice,” by D. Smith, 2015, Journal of Midwifery and Women’s Health. 
 
Shared Vision 
 Shared vision is defined by common goals, common philosophy, and shared 
guiding principles as key elements in collaborative practice. (Angelini, O'Brien, Singer, 
& Coustan, 2012; Chang Pecci et al., 2012; Cordell, Foster, Baker, & Fildes, 2012; 
D'Amour et al., 2008; DeJoy et al., 2011; Hutchison et al., 2011; Marshall et al., 2012; 
Shaw-Battista et al., 2011; Smith, 2015; Thomson, Perry, & Miller, 2008; Weiss, 
Anderson, & Lasker, 2002). 
Shared Interests  
Shared interest is defined as the combining of resources within the collaborative 


































Table 1: Concepts and Definition of Components of Interprofessional Collaboration 
Concept Definition 
Shared Vision Both professions agree about the goals of the collaborative 
practice. 
Shared Interests Knowledge and resources from both professions are combined 
and used so that all benefit from the collaboration. 
Commitment Both professions feel it is worthwhile to stay and work in the 
collaborative practice rather than leave. 
Shared Decision 
Making 
Both professions partner to develop solutions to mission related 
problems. 
Coordination Tasks are well coordinated between the professions. 
Role Clarity Each profession understands their role and responsibility as a 
member of the collaborative practice. 
Communication Information is shared between the professions that strengthen 
the practice's overall operations and programs. 
Trust Members of the collaborative practice trust each other, despite 
their different professional perspectives. 
Respect The knowledge and skills each profession brings to the 
collaborative practice is appreciated and respected by all 
members of the practice. 
Synergy The collaborative practice achieves its goals better by both 
professions working together rather than apart. 
Reciprocity Members of the collaborative practice can count on both 
professions to meet their obligations to the practice. 
Shared Power Working together does not hinder the independence of either 
profession. 
 
Note. Adapted from “Midwife-Physician Collaboration: A Conceptual Framework for 
Interprofessional Collaborative Practice,” by D. Smith, 2015, Journal of Midwifery and 
Women’s Health (Smith, 2015). 
 
and productivity are calculated in a manner that removes competition between the two 
professions and instead benefits the collaboration as a whole (Cordell et al., 2012; 
McBroon, & Warwick, 2011; O'Brien et al., 2009; Shaw-Battista et al., 2011; Smith, 
2015; Stevens et al., 2012; Thomson et al., 2008; Weiss et al., 2002). 
Commitment 
 Commitment is a dedication to the success of the partnership and a determination 




D'Amour et al., 2008; Marshall et al., 2012; Nielsen et al., 2012; Shaw-Battista et al., 
2011; Smith, 2015; Stevens et al., 2012; Thomson et al., 2008).  
Shared Decision Making 
 Shared decision making is the ability to partner together to develop solutions to 
problems that affect the collaboration; shared decision making is an important element in 
that it reflects the ability of both professions to work through issues and reach agreement 
(Angelini et al., 2012; Blanchard & Kriebs, 2012; Cordell et al., 2012; D'Amour, Ferrada-
Videla, Rodriguez, & Beaulieu, 2005; D'Amour et al., 2008; Darlington et al., 2011; 
Orchard, King, Khalili, & Bezzina, 2012; Smith, 2015; Thomson et al., 2008). 
Coordination 
 Coordination is the ability of the collaboration to achieve its goals through task 
assignment, resource allocation and short and long-term care planning (Orchard et al., 
2012; Smith, 2015).  Effective coordination is likely related to the partner’s degree of 
trust, role clarity and shared decision making, and reflects the overall harmony of the 
relationship (Orchard et al., 2012).  
Role Clarity 
 Role clarity is expressed by everyone in the group understanding their scope of 
practice and professional boundaries as well as the scope of practice of their collaborating 
partners (Cordell et al., 2012; D'Amour et al., 2008; Darlington et al., 2011; DeJoy et al., 
2011; Nielsen et al., 2012; Ogburn et al., 2012; Smith, 2015; Thomson et al., 2008).  
Communication 
 Effective communication is ongoing, emphasized, regular, frequent and open, and 




2012; Blanchard & Kriebs, 2012; Chang Pecci et al., 2012; Darlington et al., 2011; DeJoy 
et al., 2011; Hutchison et al., 2011; Marshall et al., 2012; Nielsen et al., 2012; O'Brien et 
al., 2009; Shaw-Battista et al., 2012; Smith, 2015). Information is shared through a 
variety of mechanisms; in meetings or in verbal and written communication, such as 
reports and medical documentation, and can be conducted formally and informally.  
Trust 
 Trust is a belief in the ability and reliability of another. Trust is a principal 
relational aspect of collaboration.  Development of trust allows for the more effective use 
of process, bargaining, flexibility, negotiation, and compromise (Bronstein, 2002;Cordell 
et al., 2012; D'Amour et al., 2005, 2008; DeJoy et al., 2011; Nielsen et al., 2012; O'Brien 
et al., 2009; Marshall et al., 2012;  Smith, 2015; Stevens et al., 2012; Thomson et al., 
2008). 
Respect 
 Respect is an appreciation or regard for what each profession contributes to the 
partnership.  Respect is reflected in the collegiality of the professional relationship and an 
acknowledgement that though professional philosophies can differ, there is value in the 
perspective that each partner brings to the collaboration. (Angelini et al., 2012; Chang 
Pecci et al., 2012; D'Amour et al., 2008; Darlington et al., 2011; DeJoy et al., 2011; 
Hutchison et al., 2011; Marshall et al., 2012; Nielsen et al., 2012; Shaw-Battista et al., 
2012; Smith, 2015; Stevens et al., 2012; Thomson et al., 2008; Weiss et al., 2002; 





 Synergy in midwife-physician collaboration is the professionally and personally 
positive, enabling environment that leads to successful outcomes (Miller, 1997). The 
cyclical nature of synergy, where successful outcomes affirms the relationship and the 
relationship strengthens, leads to an acknowledgement that goals are achieved better 
together than if the groups attempted to achieve these goals independently (Blanchard & 
Kriebs, 2012; Chang Pecci et al., 2012; Darlington et al., 2011, DeJoy et al., 2011; 
Hutchison et al., 2011; Ogburn et al., 2012; Smith, 2015; Stevens et al., 2012; Weiss et 
al., 2002). 
Reciprocity 
 Reciprocity is defined as mutual responsibility and accountability between 
partners, evidenced by each profession meeting its obligation to the partnership 
(Blanchard & Kriebs, 2012; Chang Pecci et al., 2012; Darlington et al., 2011; Hutchison 
et al., 2011; Smith, 2015; Thomson et al., 2008).  Reciprocal relationships foster trust. 
Shared Power 
 Power sharing is the intentional act of yielding full control of the practice in favor 
of a collective venture. Successful collaborations empower both sides of the partnership 
by promoting horizontal relationships (Bruner, Wait, & Davey, 2011; Fewster-Thuente & 
Velsor-Fredrich, 2008; Smith, 2015). The misuse of power, creation of hierarchies and 
favoring the interests of one over the other can have a negative affect on the working 
relationship which ultimately hinders the independence of one group thereby limiting the 




Thuente & Velsor-Fredrich, 2008; Smith, 2015; Thomson et al., 2008; Henneman, Lee, & 
Cohen, 1995; Wood, 1991). 
Statements and Relationships 
• Interprofessional collaboration is a process:  the antecedent is structure and the 
results of the process are outcomes (Donabedian, 1966; Lemieux-Charles & 
Maguire, 2006; Thomson et al., 2008; Wood, 1991).  
• Interprofessional collaboration is a process that develops over time (Homer, 
Brodie, & Leap, 2006; Reeves et al., 2011).  
• Context shapes collaborative practices; the broad cultural, political, social and 
economic landscape in which the team is located and their effects on the process, 
both positive and negative (Reeves et al., 2011; Henneman, Lee, & Cohen, 
1995).   
• Interprofessional collaboration as a process is positively associated with desired 
outcomes (Thomson et al., 2008). Outcomes are the measureable results that 
demonstrate the ability of the collaboration to achieve its stated goals.  
• The greater the degree of collaboration, the more partners will perceive 
collaboration as effective in achieving goals (Thomson et al., 2007, 2008).  
Literature Review 
Maternity Care in the United States 
 Despite advances in medical science in the last century, pregnancy outcomes in 
the United States have not made the significant gains that could be expected in one of the 
world’s leading industrialized nations (Rooks, 1997; Sakala & Corry, 2008). In the U.S., 




practices that lack evidence to support their efficacy and underutilization of procedures 
that are beneficial to the mother (Hatem et al., 2008; Sakala & Corry, 2008).  Those 
evidenced based practices include continuous support for laboring women, non-supine 
positions for birth, passive descent in the second stage, delayed cord clamping after birth, 
skin to skin contact immediately after birth, vaginal birth after cesarean and external 
cephalic versions, smoking cessation programs, and group model prenatal care. (Carter et 
al., 2010; Sakala & Corry, 2008).  Procedures commonly used in birth throughout the 
United States that have no evidence to support their routine use include elective 
inductions of labor, episiotomies, continuous electronic fetal monitoring, artificial rupture 
of membranes, and even elective cesarean sections (Sakala & Corry, 2008).  These 
trends, along with projected maternity workforce shortages, rising maternity care costs 
and quality improvement imperatives from payers and interest groups, are all reasons for 
prompting system reform. 
Maternity Care Quality and Rising Cesarean Section Rates 
 Perinatal quality outcome measures are some of the lesser-developed measures in 
the growing body of quality indices.  Mortality and morbidity rates are used for 
describing population-level outcomes such as maternal and neonatal mortality, but are not 
particularly useful in describing outcomes at the organizational, provider, or patient -
level, where such adverse events are uncommon or infrequent. The National Quality 
Forum (NQF, 2014) is an independent organization that convenes a group of providers to 
review the available evidence, and consequently endorse, measures that are shown to be 
strong measures of quality.  Among their endorsed measure for perinatal care are 




(NQF, 2014).  Outcome measures are important in assessing the effectiveness of care at 
all levels, and researchers continue to develop quality measures that can be used 
throughout the healthcare system.  For now, cesarean section rates are viewed as the most 
indicative measure of quality maternity care (Main et al., 2006).  
 In 1996, cesarean delivery accounted for 21 percent of all births in the United 
States.  Since that time, the percentage of births delivered by cesarean has increased by 
50% (MacDorman, Menacker, & Declerq, 2008). In 2006, 31.1% of United States births 
were delivered by cesarean section, and reached a high of 32.9% of all births in 2009 
(Centers for Disease Control [CDC], 2013).  Cesarean delivery involves major abdominal 
surgery and is associated with higher rates of surgical complications, maternal re-
hospitalization, and increased neonatal intensive care unit admissions (CDC, 2010).  
Despite the increasing number of cesarean sections, there has been little improvement in 
neonatal outcomes. 
 There is significant variation in cesarean delivery rates throughout the country 
(CDC, 2010).  It is unclear what factors lead to such large discrepancies, whether they are 
related to regulation, cultural differences or institutional practices.  Rates of cesarean 
section among low-risk women vary from 2.4 to 36.5 percent nationwide (Kozhimannil, 
Law, & Virnig, 2013).  These varying rates have not been attributed to hospital teaching 
status, delivery volume, or geographic location.   Such significant variation suggests that 
the procedure is overused, and not due to clinical indicators, such as risk status 
(Kozhimannil, Law & Virnig, 2013).  
 Recent studies have indicated that the largest numbers of cesarean sections are 




time cesarean sections performed on women who have undergone induced labor, 
particularly prior to 39 weeks gestation (CDC, 2013). Many practitioners and quality 
experts agree that in order to decrease cesarean delivery rate in the U.S., reducing 
primary cesarean delivery is the key (Zhang et al., 2010). 
Nulliparous, Term, Singleton, Vertex (NTSV) Cesarean Delivery Rates 
 The Nulliparous, Term, Singleton, Vertex (NTSV) Cesarean Delivery Rate has 
been noted for its utility in providing a quality indicator in place of a total cesarean 
delivery rate.   Main et al. (2006) evaluated the usefulness of the NTSV as a measure for 
quality in a 3-year study of 41,416 births in a single health system in California by 
comparing rates against obstetric practices and infant outcomes.  The results of the study 
showed a large variation in NTSV rates across the health system, with a range from 
10.5% to 30.2%, and strong correlations between NTSV rates and labor inductions, early 
labor admissions, and the strongest correlation between early labor admission and labor 
induction together (Main et al., 2006).  There was no correlation between NTSV and 
infant APGAR scores.  The study also evaluated the worthiness of adjustment of the 
NTSV rate for maternal age, and concluded that the adjustment was easy and beneficial. 
 A larger study by Coonrod, Drachman, Hobson, and Manriquez (2008) examined 
the individual and institutional variables associated with NTSV rates from 28,863 births 
in 40 hospitals in various health systems across Arizona.  NTSV rates ranges from 10.3% 
to 34.2%, with an average rate of 22%, adjusted for maternal age, and significant 
variation in rates between hospitals.  Individual variables associated with higher NTSV 
rates included maternal age, African American race, increased birth weight, labor 




higher risk of cesarean delivery included obstetrics residency programs and lower levels 
of care, such as community hospitals.  Institutional variables associated with lower risk of 
NSTV were having a Level III nursery and the number of births funded by government 
sources (Coonrod et al., 2008).   The researchers attempted to identify predictive factors, 
but were unable to do so.  In fact, the findings were that unaccounted variables accounted 
for NTSV.  There was also a significant amount of variation in institutional variables 
among hospitals, including rates of labor induction and early labor admission. 
Maternity Workforce Shortages 
 Recent reports by professional associations like the American College of 
Obstetrician- Gynecologists, the American Academy of Family Physicians, and the 
American Association of Medical Colleges predicted that the maternity provider 
workforce will face significant shortages in the coming years that will adversely affect 
access to care, particularly for women in rural areas.  Additionally, as hospitals continue 
to eliminate maternity services from their panel of offered services, access is further 
reduced (Zhao, 2007).  Nearly 44% of U.S. counties outside of major metropolitan areas 
lack access to hospital-based obstetric services (Zhao, 2007), and as of 2010, 50% of 
counties throughout the US lacked access to an obstetrician gynecologist (ACOG, 2011).  
 The maternity care workforce is primarily comprised of three groups of providers, 
obstetricians, family medicine physicians, and midwives.  The American College of 
Obstetricians and Gynecologists presented a sobering analysis of their workforce in a 
2011 report “The Obstetrician-Gynecologist Workforce in the United States.” The 
demographics of their workforce are changing, shifting away from practitioners who 




Eighty percent of residents in obstetrics and gynecology are women, compared to 46% in 
other specialties, and the average age of ob-gyns is 51, with nearly as many obstetricians 
retiring each year as entering the workforce (ACOG, 2011).  Surveys of the younger 
obstetrician workforce indicates that today’s obstetricians practice for a shorter length of 
time, and work fewer hours, including part-time work and job sharing, than those of the 
previous generation.  Additionally, over 11% of obstetrician-gynecologists practice in 
subspecialties, such as reproductive endocrinology or urogynecology, and hence do not 
offer obstetric services.  Geographic maldistribution of services is also an issue, as 9.5 
million women, mostly in rural counties, lack access to an obstetrician (ACOG, 2011).  
These factors present a significant challenge to meeting the future demands for obstetric 
services, as a fewer percentage of providers are offering fewer maternity services. 
 The American College of Obstetricians and Gynecologists (ACOG) reported there 
are approximately 33,000 board certified obstetricians offering obstetrics services in the 
United States, and an increase of 30% in obstetricians will be needed to meet future 
demand (ACOG, 2011).  The American College of Nurse-Midwives reported over 11,000 
Certified Nurse-Midwives attend births, representing 8 percent of the total births in the 
US, just over 11 percent of all vaginal births annually (ACNM, 2013).  An analysis of 
maternity health care demonstrated a 4% annual increase in women receiving care from a 
nurse-midwife, nurse practitioner, or physician's assistant (Kozhimannil, Avery, & 
Terrell, 2012).  In a recent study of family medicine physicians, researchers reported that 
2,433 practitioners offered maternity services in 2010, mostly in rural areas of the 
Midwest (Tong et al., 2012).  Less than 1% of births annually are performed by 




licensed and unlicensed midwives who do not hold the Certified Nurse-Midwife 
credential.   Whereas the rates of physicians performing obstetric services has not 
increased to meet future demand (ACOG, 2012), the American Midwifery Certification 
Board reports an increase of 17% of newly certified midwifery education program 
graduates over the last 4 years (AMCB, 2012).   
 Many family physicians have removed pregnancy care from their practices in 
large numbers, mostly in the last 10 years, a steady decline down to 20% of all family 
physicians (Dresden et al., 2008).  Family medicine physicians are more likely to practice 
obstetrics in rural areas and to take call for their own patients. In a study of 205 family 
medicine physicians in the Pacific Northwest, the author reported a 20% decline in 
attending deliveries over a three- year period (Chen, 2006). There is significant regional 
variation in the use of family physicians for maternity care, as they are more common in 
the Midwest and northeast U.S. (Kozhimannil & Fontaine, 2013). Fewer than 46% of all 
family physicians in rural areas provide maternity care, a significant downward shift 
(Cohen & Coco, 2009). Reported reasons for this decline include increased workload for 
the physician, little financial incentive, increased liability, and lifestyle choices (Dresden 
et al., 2008; Kruse, Phillips, & Wesley, 1989).   
Maternity Care Costs 
 Maternity care is a major component of increasing health care costs (Sakala & 
Corry, 2008; Truven Health Analytics, 2013).  In 2008, 4 million births in the U.S. 
accounted for 98 billion dollars of cost, the largest amount for any single hospital 
condition. Nearly 1 in 4 hospital admissions are for maternity services, and cesarean 




Research and Quality [AHRQ], 2011).  In 2008, the average charge for a hospital 
cesarean birth with complications was $20,080 and without complications was $14,900. 
The average charge for a hospital vaginal birth with complications was $11,410, and 
without complications was $8,920 (Truven Health Analytics, 2013).  In 2010, the average 
charge for an out-of-hopsital birth center vaginal birth, attended by a midwife, was 
$2,277 (Stapelton, Osborne, & Illuzi, 2013). 
 Under the Medicaid program, maternity care is the single largest expenditure, 
accounting for 26 percent of hospital charges.  Forty percent of all births in the United 
States are financed to some degree by the federal government through Medicaid, 
Medicare, CHIP programs, Veterans Administration, and TRICARE, the military’s 
managed care system (AHRQ, 2011).  In some states, such as Texas, Louisiana, and 
Alabama, over 50% of births are financed by public insurance (Kaiser Family Foundation 
[KFF], 2013).  
 Concerns about quality perinatal care, rising cesarean section rates, a shrinking 
maternity care provider workforce, and rising costs for maternity care, each presents 
compelling questions as to whether increasing the use of midwives in the maternity care 
system in the United States might be able to affect any or all of these concerns.  As 
midwives currently represent only a small portion of the workforce, it is not reasonable at 
this time to transition to midwifery led models of care throughout the country.  What is a 
current issue, however, is how collaborative practice models, which include midwives 
and physicians, might have an effect on changing the current dynamics of the maternity 




Midwifery Care in the United States 
 Certified Nurse-Midwives are considered one of the four categories of Advanced 
Practice Registered Nurses, nearly all hold master’s degrees, and the CNM credential is 
the only midwifery credential acknowledged in all 50 states (ACNM, 2013). Certified 
Nurse-Midwives (CNMs) provide care to mostly healthy, pregnant women throughout 
pregnancy and birth, and view pregnancy and birth as physiological processes that do not 
require intervention unless there is a complication. The midwifery scope of practice is 
defined as "independent management of low-risk women, and others in consultation or 
collaboration with a physician" (ACNM, 2013).  
 The number of births attended by CNMs continues to increase.  In 2013, CNMs 
attended 12.1% of vaginal births and 8.2% of all births in the United States (CDC, 2015).  
In 2009, midwives attended 11.4% of all vaginal births, an increase by 5% from the 
previous year (Declerq, 2012). Ninety-four percent of CNM attended births take place in 
hospitals, and fifty-two percent of CNMs are employed by hospitals or physicians 
(Schuiling, Sipe, & Fullerton, 2010).  Thirty-three percent of CNMs report that they 
provide primary care women’s health (Schuiling et al., 2010).  There is significant state-
by-state variation in midwife-attended births; from a high in New Mexico of 23% to a 
low in Arkansas at .8% (Declerq, 2012).  State-to-state variation can be attributed to the 
differences in licensure and scope of practice statutes, where some states recognize 
CNMs as independent practitioners, while other states are more restrictive and require 
formal collaborative agreements or even physician sponsorship as a pre-requisite to 




 There is an increasing amount of literature that supports the quality and safety of 
midwifery care around the world. In a 2008 Cochrane Review of 12 trials involving 
12,276 women outside of the United States, midwifery care was associated with a 
decreased number of antepartum admissions, less use of regional anesthesia, and fewer 
episiotomies.  Patients were more likely to experience labor without analgesia, have a 
spontaneous vaginal delivery, feel more in control of their labor and delivery experience 
as well as initiate breastfeeding (Hatem et al., 2008). A systematic review of 21 studies 
regarding midwifery care in the United States found lower use of epidurals, episiotomies, 
and labor induction, increased breastfeeding initiation, and no difference in Apgar scores, 
low birthweight infants, and NICU admissions compared to physician care (Johantgen et 
al., 2012).   
Interprofessional Collaboration in Healthcare 
 Collaboration is a developing concept with broad implications for healthcare 
delivery, though more research is needed to understand how it is most effective and 
understanding its role in affecting outcomes of care (Bedwell, 2012; Smith, 2015).  
Collaboration occurs between individuals, groups or teams who engage in an interactive 
process using shared rules, norms and structures to guide decisions and actions (Wood, 
1991).  Key elements of collaboration are: (1) construction of collective actions that 
addresses the complexity of client needs, and (2) formation of team norms and processes 
that integrate the perspectives of each professional and where team members respect and 
trust each other” (Thomson et al., 2008).  Another common definition of collaboration is 
a more specific evolution of the first:  “Collaboration is a process in which autonomous 




structures governing their relationships and ways to act or decide on the issues that 
brought them together; it is a process involving shared norms and mutually beneficial 
interactions.”6 
 Interprofessional collaboration occurs between two individuals, groups or 
organizations that are members of the same domain or field, but represent different 
professions, and engage in joint activities for a common goal or purpose (Bedwell et al., 
2012; Reeves et al., 2011).  Teamwork and collaboration are separate, parallel constructs, 
but often used synonymously.  Collaboration occurs between individuals, groups, or 
organizations, but teamwork occurs between individuals within the same team; teamwork 
is a type of collaboration, but not all collaboration is teamwork (Bedwell et al., 2012; 
Reeves et al., 2011).  Collaboration has been described as a “looser” form of teamwork, 
where the integration of the individuals and adoption of a shared identity is less 
emphasized, and tasks are less urgent and more predictable (Bedwell et al., 2012; Reeves 
et al., 2011).  However, collaboration, like teamwork, still requires accountability, role 
clarity, common goals, and interdependence (Bedwell et al., 2012). 
 The terms interdisciplinary and interprofessional are also often used 
synonymously, but these terms too have undergone further conceptual refinement.  
Interdisciplinary work is defined as work that occurs between individuals or group who 
come from distinctly different disciplines, such as epidemiology and political science.  
Interprofessional work is defined as the work that occurs among groups or individuals 
who represent professions in the same or similar fields, such as physicians, nurses, 




defined as “a type of interprofessional work which involves different health and social 
professions who regularly come together to solve problems or provide services.”7  
 There is significant work about collaboration in healthcare in the published 
literature.  An often-cited model of nurse-physician collaboration by Baggs (1995) 
identified 6 dimensions of collaboration: communication, shared planning, shared 
decision making, cooperation, coordination, and active professional representation.  In an 
interdisciplinary collaboration model, by D'Amour (2008) used multiple case research to 
construct a 3-level typology based on 10 indicators of collaboration.  The model consists 
of four dimensions: governance, shared goals and vision, formalization and 
internalization. Miller (1997) used a grounded theory approach to identify five 
characteristics of effective midwife-physician collaborative practices and conceptualized 
collaboration in a cyclical process that includes patients, individual practitioners, and 
relational characteristics. 
 Bedwell et al.'s (2012) multi-level conceptualization of collaboration integrated 
multiple conceptualizations of collaboration from throughout the literature in an attempt 
to clarify the construct and aid future research.  The multilevel conceptualization of 
collaboration suggested the following criteria for developing a well-defined construct of 
collaboration: a broad level of analysis that includes either individuals, teams, or groups 
of people and organizations; a construct that allows for emergence, that is, that 
information can be collected at a lower level and aggregated to a higher level; can explain 
the fundamental underlying processes and differentiate collaboration from other 




acknowledge the influence of time (Bedwell et al., 2012).  This conceptualization of 
collaboration provides strong guidance for future researchers. 
 Reeves et al. (2011) examined factors that influence collaborative working and 
suggested approaches for needed evaluation and research.  Collaborative practice should 
promote participation of each profession in patient care and optimize each professional's 
participation in decision-making. The primary impetus for interprofessional collaboration 
has been to improve the quality and safety of healthcare.  In addition to quality 
improvement initiatives, other primary reasons for increasing the use of interprofessional 
working include awareness of the effects of failures of working together, rising 
consumerism among patients and families, rising costs of care, more focus on 
management of chronic diseases, providing care in rural areas, and evolution of health 
care professional's scope of practice.    
 Despite the existing research on interprofessional working, Reeves et al. (2011) 
believed that more rigorous study is necessary.  Evaluating collaboration leads to 
understanding the nature of the process, in particular, how and why it does or doesn't 
work or whether it has no effect at all.  Evidence with generalizable knowledge can be 
used to strengthen organizations by building capacity for improvement and enhancing 
effectiveness and efficiency (Reeves et al., 2011).   
Measuring Collaboration 
Several researchers have evaluated interdisciplinary collaboration between nurses 
and physicians.  In a literature review of instruments used to measure collaboration, 
Doughtery & Larson (2005) compared the strengths and potential usefulness of the 




validity and reliability testing, though none has been used extensively.  The 5 
collaborative practice scales were all positively associated with patient satisfaction and 
improved outcomes in Intensive Care settings.  Common dimensions assessed in the 
instruments included communication, coordination, cohesion, shared decision-making, 
and perceived effectiveness.  A brief summary of these instruments in listed in Table 2 
Table 2: Summary of Instruments to Measure Collaboration 
Title (author, year) Discipline/domain Number of items 
Index of Interdisciplinary Collaboration 
(Bronstein, 2002) 
Social Work 49 items; 5 
subscales 
University of West England 
Interprofessional Questionnaire 
Healthcare Education 4 subscales 
Collaboration & Satisfaction About Care 
Decisions (Baggs, 1994) 
NICU/ Peds ICU 9 items; 6 critical 
attributes 
Collaborative Practice Scale (Weiss & 
Davis, 1985) 
Nurse-Physician 10 items; 2 
dimensions 
Jefferson Scale of Attitudes Toward 
Physician Nurse Collaboration (Hojat et 
al., 1999) 
Nursing and Medical 
Students 
15 questions 
Nurse Opinion Questionnaire (CMSS) 
(Adams, Bond, & Arber, 1995) 
ICU 98 items; 6 
subscales 
ICU RN-MD Questionnaire (Shortell et 
al., 1991) 
ICU 48 items 
Multidimensional Model of Collaboration 
(Thomson, Perry, & Miller, 2007) 
Public Administration 17 items; 5 
dimensions 
Assessment of Interprofessional Team 
Collaboration Scale (Orchard et al., 2012) 
Healthcare teams 37 items; 3 
dimensions 
    
 
Orchard et al. (2012) created the Assessment of Interprofessional Team 
Collaboration Scale (AITCS) to assess the current state of interdisciplinary collaboration 
in healthcare education and measure the effects of continuing education on collaboration.  
A conceptual framework was formed identifying 3 barriers to practice; organizational 
structuralism (hierarchy), power relationships, and role socialism (behaviors and 




decision-making and power sharing can help teams overcome the 3 barriers to practice.  
In further refinement of the model, the authors identified 4 attributes of collaboration: 
coordination, cooperation, shared decision-making, and partnership.  
Interprofessional Collaboration Between Midwives and Physicians 
 Interprofessional collaboration between midwives and physicians was defined as 
‘‘the exercising of effort by midwives and doctors towards each other for the purposes of 
shared functions, namely the provision of safe, rewarding and effective care to women 
and their families’’ (Homer et al., 2008).  Collaboration is most effective when it occurs 
in a system that facilitates communication, and is characterized by mutual respect and 
trust, professional responsibility, and accountability (ACOG & ACNM, 2011).  The 
midwifery scope of practice consists of normal pregnancy and birth, and complicated 
care in consultation or collaboration with a physician, or referral if necessary. Contextual 
factors play a significant role in building a collaborative relationship.  Issues such as state 
licensure and regulation, reimbursement policies of payers, and mechanisms for hospital 
privileging can all affect or inhibit the level of independence of midwives and can place 
additional regulatory requirements on physicians (King, Laros, & Parer, 2012).  
 Several case studies describing the structures, processes, and outcomes of 
collaborative maternity care models throughout the United States suggested that midwife-
physician collaborative practices could have an effect in increasing access to care and 
maintaining safety and quality (Angelini et al., 2012; Blanchard & Kreibs, 2012; Chang 
et al., 2012; Cordell et al., 2012; Darlington et al., 2011; DeJoy et al., 2011; Espey et al., 
2012; Hutchison et al., 2011; Marshall et al., 2012; Nielsen et al., 2012; Shaw-Battista et 




these collaborative practices is the primary cesarean section rate.  Nationwide, average 
primary cesarean rates among the 28 states with public reporting is 21.4% (Osterman et 
al., 2014).  Primary cesarean section rates in the collaborative practice case studies 
ranged from 8%-18.5%.  There was also significant variation in the volume of care 
provided by midwives in each of the practices, ranging from 18-74% (Darlington et al., 
2011; DeJoy et al., 2011; Ogburn et al., 2012; Nielsen et al., 2012).   
 In a literature review of interprofessional collaborative practices in obstetrics, 
King et al. (2012) described essential components of successfully integrated practices.  
The structures of collaborative practices vary; joint midwife-physician teams work in 
outpatient and inpatient settings, caring for risk- diverse or disease-specific populations.  
The two professions can work parallel to one another with separate caseloads, or 
completely integrated, with shared responsibilities for the same patient population.  
Benefits of collaborative practice are different for different stakeholders, which include 
women receiving care, institutions that provide services, payers, and provider groups.  
Consumers appreciate diverse options in choosing a provider, hospitals, likewise, often 
market midwifery services to appeal to various populations.  Midwife salaries are much 
lower than physicians’, which appeals as a cost-cutting measure to some, including 
teaching programs.  Successful collaborative practices exhibit the following traits: 
professional competence, patient-centered care, mutual respect, and effective 
communication.   However, external limitations on midwifery practice through regulatory 





 In an exploratory study of interprofessional collaboration in rural Canada, Munro, 
Kornelsen, & Gyrzbowski (2012) ,analyzed maternity care in 4 communities, 2 with 
highly functional collaborative practices with midwives and physicians, and 2 without.  
Study participants believed collaboration to be a complex, synergistic process, reported 
an eagerness to do it, were unsure of how to facilitate it, and reported restrictions in 
financing and regulation as a barrier to implementation.  Hastie and Fahy (2010) studied 
interprofessional collaboration between Australian midwives and physicians in the 
intrapartum setting, and reported several negative aspects of collaboration.  Those 
negative factors affecting interprofessional collaboration included hierarchy, disrespect, 
organizational factors, and poor communication.  
 In a literature review on interprofessional collaborative practice, authors cited 
clear boundaries, effective conflict resolution, accepted shared responsibilities, mutual 
trust, and open communication as important factors in successful practice (Downe, 
Finlayson, & Fleming, 2010).  The authors emphasized the principal benefit of midwife-
physician collaborative practice- the potential to normalize birth for more women in a 
highly medicalized birth culture.  It is worth exploring how collaborations are convened 
despite the evident philosophical differences between the two professions.   
Maternity Care in the Military Health System 
 Midwifery care in the military. In the early 1970’s, midwifery care was 
introduced in several large military treatment facilities; Fort Hood, Texas, Fort Campbell, 
Kentucky, and National Naval Medical Center Bethesda (now Walter Reed National 
Military Medical Center).  By the1990's, there were 86 uniformed service active-duty 




civilian CNMs, providing services at 37 installations around the world (Davis, 1995).  
The argument for continued use of midwifery services in the Department of Defense was 
to ensure the most cost-effective, efficient, and quality-oriented care.  Similar numbers of 
active duty CNMs are present in today’s forces as in 1995, though today there are more 
civilian CNMs employed by the Department of Defense than active duty CNMs 
(Michelle Munroe, personal communication, May 15, 2013).   
 Interprofessional collaborative maternity care in the military health system. 
The structure of midwife-physician collaborative practices and the volume of patient care 
provided by CNMs vary by individual MTFs.  For example, most Air Force MTFs 
employ small numbers of CNMs and the majority of obstetric care is provided by 
physicians and residents.  In the Army, medical centers at Fort Hood, Texas and Fort 
Bragg, North Carolina employ as many CNMs as physicians, and CNMs attend more 
than half of vaginal deliveries.  In each of those practice settings, patients do not 
necessarily self-select midwifery care, but are seen by either physician or midwife for 
antepartum and intrapartum care in an integrated practice.  Determination of which 
provider a woman sees is based upon various factors such as risk status or appointment 
availability.   
 Unlike the practices at Fort Bragg or Fort Hood, women at Madigan Army 
Medical Center can self-select midwifery care and are enrolled in an exclusive midwifery 
panel of patients.  The practice leadership determines what percentage of the total patient 
population can be enrolled in the midwifery service.   Midwives provide all of the 
empaneled patients’ antepartum and intrapartum care, and also supervise interns 




 Another collaborative practice model is utilized at several MTFs in all branches of 
service, like the model at Walter Reed National Military Medical Center.  This model 
uses a smaller number of CNMs to provide mostly antepartum care in the outpatient 
setting and intrapartum care on a supplemental basis.  Physicians and residents provide 
the majority of intrapartum care in these settings, and the CNM usually covers labor and 
delivery to free residents to participate in weekly education.   
 A fourth practice model used at Bremerton Naval Hospital and Fort Belvoir 
Community Hospital, uses midwives as primary providers for inpatient care on Labor and 
Delivery and the majority of outpatient care.  A family medicine resident is on the unit 
for his/her obstetric rotation, and an obstetrician functions as a consultant for complicated 
births. (Melissa Terry, personal communication, November, 1, 2013 & Mary-Paul 
Backman, personal communication, May 22, 2013).  There are likely other practice 
models that are not included in the previous descriptions, but it is evident that the 
utilization of CNMs in the Military Health System is very diverse.  All of these practice 
models are considered collaborative, or shared, models of care. 
 TeamSTEPPS: A multidisciplinary patient safety program. Team Strategies 
and Tools to Enhance Performance and Patient Safety (TeamSTEPPS) is a patient safety 
and quality program developed by the Department of Defense and the Agency for 
Healthcare Research and Quality (King, et al., 2008).  The nature of healthcare delivery 
today is interdisciplinary, yet very few health professions are educated or trained 
together. Leadership, situation monitoring, mutual support, and communication are the 
four competencies aimed at forming the appropriate knowledge, skills, and attitudes of 




TeamSTEPPS program are intended to improve communication, coordination, and 
cooperation among the disciplines for the sole purpose of improving patient outcomes.  
Every obstetric service in the Military Health System has undergone initial training in 
this program.  However, utilization or uptake of the program in various MTFs since 
initial training is not known.  
 Case study: Madigan Army Medical Center.  In a case study at Madigan Army 
Medical Center, Nielsen et al. (2012) described a change in their care delivery model to 
include CNMs, influenced mostly by patient requests for midwifery care.  Because 
Madigan also has a large Graduate Medical Education (GME) program, leaders designed 
a practice structure that was mutually beneficial to all- physicians, midwives, and 
patients.  Some key features of the model include: CNMs serving as faculty in the GME 
program, obstetric residents participating in Centering Pregnancy care, CNM supervision 
of obstetric and off-service interns for normal births, strong emphasis on teamwork 
principles, and an improved understanding of the differences in independent practice, 
consultation, collaboration, and referral between midwives and physicians. As part of the 
case study, Nielsen et al. (2012) presented some preliminary data of births from the first 
three years of the new practice model.  Most notable were the changes in the primary 
cesarean section rate for the entire practice from 17.4% in 2007 to 12.33 % in 2010.  
Overall cesarean section rates decreased from 28.15% to 23.43% while CNM attended 
births increased from 17% to 28% of total births.  Further analysis would be necessary to 
determine the effect and significance of the data, but the data suggested that changes to 




Outcomes Research in Healthcare: Multilevel Models and Levels of Measurement 
for Research in Organizations 
 Multilevel theory and research design provides a research design method for 
examining the relationship among constructs that originate with individuals, groups or 
units, and whether or how those constructs are operative at different levels. (Klein & 
Kozlowski, 2000).   The research design is based on a theoretical model, and "careful 
definition, justification, and explication of the level of each focal construct in the model." 
Multilevel theories depict the hypothesized relationships among constructs, and therefore 
guide data collection and analysis (Klein & Kozlowski, 2000, p. 214).   
 Measurement of constructs can occur among individuals, teams, or units, and data 
collected at a lower level and aggregated to represent the unit are referred to as emerging 
constructs, or emergence.  Emergent processes originate in the behavior or characteristics 
of individual members of the unit and are manifested at a higher level, representing a 
collective phenomenon (Klein & Kozlowski, 2000, p. 55) In multilevel research, it is 
important to define, justify, and explain the construct of interest in order to determine its 
focal unit of measurement (Klein & Kozlowski, 2000). 
 The measurement of unit-level constructs are described as global, shared, or 
configural properties, depending on the source of the data and the nature of the construct.  
Global properties are objective, descriptive, or observable team characteristics. Global 
properties, such as team function, characterize the team as a whole. While shared or 
configural team properties originate with perceptions or characteristics of individual team 
members, global team properties do not.  Therefore, it is not necessary to collect data 




of experts is a suitable source of data for measuring a global construct (Klein & 
Kozlowski, 2000). Shared properties derive from the experiences, attitudes, perceptions, 
values, cognitions, or behaviors that are held in common by the members of a team 
(Klein & Kozlowski, 2000). Configural properties originate in, or emerge from, 
individual team members’ experiences, attitudes, perceptions, values, cognitions, or 
behaviors. Unlike shared properties, where team members have common perceptions or 
attitudes, configural team properties, however, capture the array, pattern, or variability of 
individual characteristics within a team (Klein & Kozlowski, 2000). 
Summary 
 This review of the literature summarizes the current state of maternity care in the 
United States.  Rising cesarean section rates, smaller proportions of obstetricians in the 
workforce, and considerable costs of maternity care are all factors to consider when 
weighing the future of healthcare in the United States.  Evidence supports the safety and 
quality of midwifery care, but there is not a substantial amount of evidence to 
recommend that collaborative practice models are effective at improving outcomes of 
care.  The Military Health System, with its long history of integrated maternity care 
between midwives and physicians, provides an ideal setting for evaluating the role of 
collaboration in care delivery.  A systems approach to future research, based on 
multilevel modeling, provides an appropriate method for conducting research in 










 The purpose of the study was to describe the midwife and physician collaborative 
practices in Military Treatment Facilities (MTFs) in the Department of Defense's Military 
Health System (MHS).  Using a multilevel, descriptive study, I examined collaboration as 
a process variable in each MTF obstetrics practice.   Measurement of collaboration was 
completed with the Collaborative Practice Scale (CPS).  The CPS is a 12-item scale 
derived from the Conceptual Model of Midwife-Physician Collaborative Practice (Smith, 
2015), and includes items such as communication, trust, respect, and shared decision 
making.  In this study I evaluated the psychometric properties of the CPS at the 
individual and practice level, emergence of the construct as a shared property for use in a 
multilevel model, and identified basic patterns of collaboration across practices.   
Research Aims 
 In addition to evaluating the psychometric properties of the CPS at the individual 
and practice level, there were 3 specific aims, with 5 research questions: 
1. Determine the stability in 12 components of collaboration as measured by the CPS 
across midwife/physician practices in the MHS. 
 a. Are the responses to the 12 components stable over a 2-week period of time 
(test-retest reliability)? 
2. Describe the level of agreement among midwife/physician providers about the 
presence of collaboration within their practice in the MHS and the amount variance of 




a. Do midwife/physician providers in collaborative practices across the MHS 
report varying degrees of collaboration? 
b. Do providers within each practice agree?  If agreement is lacking within the 
practice, how much variation occurs among members within the same practice? 
3. Describe the existence of the 12 concepts of collaboration among midwife/physician 
practices across the MHS.  
a. Which components of collaboration are most commonly reported to be present 
in each setting?  
b. Is there a pattern of collaboration seen in the 12 components across practice 
settings?	   
Research Design 
 A multilevel, retrospective, descriptive design was used to describe collaborative 
process characteristics using survey and institutional data.   Research in organizations 
presents a unique challenge in study design because of the hierarchical nature of 
organizations.  The individuals being studied are members of a group, and together the 
work of the group as a whole has the potential to affect outcomes.  Because these 
individuals are part of the same organization, the same contextual environment also 
affects them. This nesting of individuals within a group creates a lack of independence 
between subjects.  Multilevel research methods take these factors into account (Klein & 
Kozlowski, 2000).   Therefore, it was important to evaluate each construct and variable 
for its analytic properties; global, shared, or configural, before beginning analysis.  In this 
multilevel model, the degree of interprofessional collaboration was treated as a shared 




to characterize the practice as a whole. The focus of the CPS was not on the measurement 
of interaction between individual professionals, but rather the degree of collaboration 
between the groups of professionals, demonstrated at the organizational level. Structural 
characteristics of each facility are akin to demographics in a sample of individuals and 
were treated as global properties. (Klein & Kozlowski, 2000). 
Sample 
 The organizational sample was acquired from midwife and physician 
collaborative practices in Army MTFs.  The MHS is an ideal setting for collecting data 
on interprofessional collaborative practice and is well known for its long history of 
collaborative working.  Midwives have been a part of the MHS for over 40 years.  Of the 
56 military hospitals and medical centers that provide obstetrics services in the MHS, 
over 30 employ at least one CNM.  Study participant organizations were Army-managed 
MTFs that had midwifery services integrated into both their inpatient and outpatient 
settings.  In some organizations, CNMs provided only outpatient care, and in that role, 
the lack of integration of midwifery care across the spectrum of perinatal care was 
restricted.  MTF inclusion criteria included; (1) some degree of inpatient coverage by a 
CNM, either in house or on-call, and (2) the attending physician either on-call or in-
house.  Exclusion criteria included; (1) practices where inpatient care was conducted in a 
civilian hospital, and (2) practices where CNMs did not provide both inpatient and 
outpatient care. The sample was purposeful, with the intent to include as many, if not all, 
organizations with collaborative practices that met inclusion criteria.  According to 




 The provider sample included midwives and physicians who provided inpatient 
obstetrics services in any MTF that met organizational sample inclusion criteria.  Eligible 
provider participants were active duty or government civilians.  Because federal 
contractors are considered members of the public and not employees of the federal 
government, they were excluded from the provider sample.  Federal contractors do 
provide obstetrics services in the MHS; an exact count is not known.  Exclusion criteria 
included students or residents and any provider that did not participate in the inpatient 
obstetrics service.   
 A convenience sample of midwife and physician providers was queried to 
ascertain the degree of collaboration within their practice using the CPS.  In addition, 
providers were asked to identify the MTF where their practice was located, report their 
status as either an active duty member or government civilian, the length of time they had 
worked in the practice and the length of time they had worked in their respective 
profession.  A final question asked providers to report the utilization of the Team 
STEPPS program in their practice.  
Recruitment Process 
 For the organizational/practice sample, an electronic survey was sent by the 
midwifery specialty leader to midwife leaders in each of the 13 MTFs that met 
organizational inclusion criteria.   
 For the provider sample, the Army specialty consultants for obstetrics and 
midwifery sent a link to an electronic survey to obstetrics providers across the Army. 
Three invitations to respond to the survey were sent by the consultants every two weeks 





 An electronic survey format, constructed using the RedCap program, collected 
data from midwifery and obstetrics providers.  After obtaining consent, participants were 
asked if they were a government contractor and the survey ended for those who answered 
"yes."   After asking participants to identify their current MTF practice, active duty or 
civilian status, and length in service, the 12-item CPS asked providers "To what degree is 
[CPS item] present between midwives and physicians at [MTF]?" After the CPS, 
participants were asked to report if the TeamSTEPPS program was being used in their 
MTF.  Lastly, participants were asked to provide an e-mail address if they consented to a 
2-week retest.  The full survey can be reviewed in Appendix A. 
Human Subjects Review  
 This study was reviewed and given an exempt determination by the Colorado 
Multiple Institutional Review Board (COMIRB).  Secondary review was completed 
through the Defense Health Agency (DHA) Human Research Protection Program.  
Survey Approval in US Army MEDCOM 
After IRB review, an approval process for survey distribution was undertaken in 
US Army Medical Command (MEDCOM), Office of the Army Surgeon General 
(OTSG). Department of Defense Instruction (DoDI) 100.13 regulates this process.  
Because the entire sample was contained within a single entity within the U.S. Army, the 
most senior leader of that command had the authority to approve survey distribution.  
Included in this approval, was the mechanism for survey distribution.  Specialty leaders 
(SMEs) for obstetricians and midwives, who each maintain contact information for 




using a link to the survey, I was not requiring that the government provide me with 
contact information for each eligible participant.  This method alleviated privacy 
concerns.  
Confidentiality 
 Electronic data management was done using the REDCap Study Data 
Management System through the University of Colorado CCTSI Informatics Core.   
"REDCap is a HIPAA-compliant research data management system developed at 
Vanderbilt University and deployed at over 200 institutions. At UCD-Anschutz, 
REDCap is supported by the School of Public Health's Development and 
Informatics Service Center (DISC) and the CCTSI Informatics Core. The UCD 
REDCap installation has passed a rigorous 6-week security threat analysis 
performed by the UCD-Anschutz HIPAA Security Officer. All study data are 
stored on a secure database server which is separate from the web-facing server -- 
a best-practices for internet-based security. All user access requires unique user 
accounts and passwords. All user actions are recorded in a secure audit log. The 
database server is routinely backed-up. All security patches and application 
updates are applied immediately upon release by DISC." (CCTSI, 2014) 
 
Risks 
 A risk to participants included loss of anonymity.  Confidentiality of survey 
respondents was first maintained by not collecting personally identifying information.  E-
mail addresses collected for the 2-week retest were stored in RedCap until the retest was 
sent, then the files were linked by participant ID and the email address discarded.  
Organizations (MTFs) were coded in the database to maintain anonymity of the practices.  
Anonymity was also preserved by not reporting data so as to link profession, status and 
location of each individual, thereby being able to identify the response of a particular 
individual.  For example, if an organization had a single active-duty physician, the person 






 Structure measures are the organizational equivalents of demographics in 
individual-level research.  The practice (MTF) sample information was collected by a 
survey sent to midwives at each MTF through the midwifery specialty leader.  The 
information collected included number of births in 2014, which was then reported 
categorically, as to prevent MTFs from being easily identified. The number of physicians 
and midwives practicing in each MTF was ascertained and used to calculate a response 
rate for each MTF.   Individual participants were asked to identify the MTF where they 
practiced and numbers of respondents from each MTF was reported by profession and 
employment status (active duty or government civilian). 
Process Measure: Collaborative Practice Scale 
 The Collaborative Practice Scale (CPS) was used to measure the degree of 
collaboration in each practice.  Survey participants were asked to report on a scale from 1 
(Never) to 10 (Always),  "To what degree is [scale item] present between midwives and 
physicians in [MTF]?"  Responses for each of the 12 items were summed for an overall 
scale score; possible summed scores ranged from 12 to 120. 
 A weighted CPS was developed in a previous study (Smith, 2014). The weights 
for each scale item were developed using a paired comparison scaling stimulus method.  
In that study, participants were asked to "Which is more important to the success of 
collaboration [item] or [item]?"  A proportions table of normalized scores was assembled 
to calculate weights for each scale item (Table 3). The weights of the 12 components 




CPS scores from providers in this study and summed as a weighted summed CPS score. 
This weighted CPS was used to evaluate patterns of collaboration across MTFs.   The 
range of possible weighted summed scores was 21.2 to 213.1. 
Analysis  
Structure Measures: Characteristics of the Practice and Provider Samples 
 Descriptive statistics were calculated for the two levels of data collected, the 
practice (MTF) level and the individual (provider) level.  
 MTF (Practice) sample.  Each MTF in the sample was described by the number 
of annual births in 2014, reported in a range.  Because MTFs would be easily identifiable 
by reporting the exact number of births, a range that characterized the volume was used 
instead.  Larger MTFs had more than 1800 births in 2014, the middle range between 
1200 and 1800 and the smaller MTFs less than 1200 in the year.  MTFs were not 
compared by birth volume, since that was not the purpose of this study. 
 The number of providers at each MTF, broken down by provider type, was 
reported for each MTF and a response rate was calculated for each practice based on this 
number.  Because contractors were not included in the provider sample, it can be 
assumed that some of the non-responses for some MTFs were government contractors.  
 The mean length of time at the MTF with standard deviation was reported by 
MTF.  Additionally, the mean length of time in the profession with standard deviation 
was reported by MTF.  These descriptive statistics helped to characterize the provider 










Shared Decision Making 1.926 
Synergy 1.892 
Shared Vision 1.810 
Shared Interests 1.665 
Coordination 1.655 
Role Clarity 1.654 
Reciprocity 1.630 
Commitment 1.122 
Shared Power 1.000 
 
 Provider sample.  The provider sample was described by the frequency of 
provider type in the entire sample, midwife or physician, and their employment status, 
either active-duty or government civilian (GS).  The total number of responses to the 
survey was reported as well as the number of providers that responded from the 10 MTFs 
included in the final practice sample.  Because individuals could be identified if the 
number of active duty and GS respondents was reported in each of the 10 MTFs in the 
practice sample, the data were not reported in this manner. 
Psychometric Analysis for Individual and Group Level 
 After reporting the practice and provider sample, the CPS was evaluated for its 
psychometric properties at the individual and group level.  Psychometric evaluation of 
the CPS at the individual level included a Cronbach's alpha coefficient, inter-item 
correlations and item-to-total correlations, and factor analysis using principal components 
analysis.  Group- level psychometric evaluation was conducted with the intraclass 





Analysis For Specific Aims  
 In addition to evaluating the psychometric properties of the CPS at the individual 
and practice level, there were additional specific aims and research questions: 
1. Determine the stability in 12 components of collaboration as measured by the CPS 
across midwife/physician practices in the MHS. 
 a. Are the responses to the 12 items in the CPS stable over a 2-week period of 
 time (test-retest reliability)? 
 At the conclusion of the provider survey, respondents were asked if they would 
participate in a 2-week retest, and if so, to submit an email address where the follow-up 
survey could be sent.  Only providers in the final practice sample were included in the 
retest analysis.  An intraclass correlation coefficient using time 1 and time 2 was 
calculated to evaluate temporal stability.  A coefficient of  >/=. 7 was established as 
criterion for stability. 
2. Describe the level of agreement among midwife/physician providers about the 
presence of collaboration within their practice in the MHS and the amount variance of 
collaboration across the MHS.  
a. Do midwife/physician providers in collaborative practices across the MHS 
report varying degrees of collaboration? 
 Analysis of variance (ANOVA) was calculated for both the weighted and 
unweighted CPS with MTF's included in the final practice sample. For this analysis, the 
sample was grouped by MTF. ANOVAs were run for the summed score as well as for the 
12 items of the scale.  Assumptions of the ANOVA include equal variances across groups 




sample, the non-parametric Kruskal-Wallis was also calculated.  Significance was 
determined as p < .05.    
 b. Is there variation among MHS practices in regard to the 12 specific components 
 of collaboration practice? 
 An ICC(1) and ICC (2) was calculated for the summed score and for each of the 
12 components in the CPS.  The intraclass correlation coefficient (ICC) is the ratio of 
between group variance to total variance, and is interpreted as the proportion of variance 
that can be attributed to group membership (Bliese, 2000).  High ICC scores indicate that 
there is a significant difference in group means across the groups and that differences can 
be attributed to the attributes of each individual group (Castro, 2002).  The ICC, like the 
rwg(j), is important in determining the ability of the collaboration score to represent a 
group level construct.  An ICC(2) criterion of >/=.6 was established to indicate sufficient 
group differences across organizations.  
b. Do providers within each practice agree?  If agreement is lacking within the 
practice, how much variation occurs among members within the same practice? 
 An rwg(j) was used to measure the level of agreement within practices.  The rwg(j) is 
a measure of interrater agreement used to determine the appropriateness of aggregating 
data to higher levels of analysis, and was calculated separately for practice (Klein & 
Kozlowski, 2000).  The criterion for within group agreement was >/= .5 (Bliese, 1998).  
Each group response was evaluated for a single outlier, and the analysis rerun with the 
outlier removed.  Especially with such a small number of informants, a single outlier 
would have a significant effect on the rwg(j).  In this study, a single participant outlier was 




the use of a discrete response scale, which was met in this study with the CPS (Castro, 
2002).    
3. Describe the existence of the 12 concepts of collaboration among midwife/physician 
practices across the MHS.  
a. Which components of collaboration are most commonly reported to be present 
in each setting?  
b. Is there a pattern of collaboration seen in the 12 components across practice 
settings?	   
 A graphic representation of the 12 items in the CPS sorted by MTF provided a 
visual representation of patterns across practices.  Because of the small sample size, 
statistical evaluation of patterns was limited. 
 Data analysis was conducted using SPSS for descriptive statistics, Cronbach's 
alpha coefficient, factor analysis, analysis of variance and intraclass correlations. 
Microsoft Excel for rwg(j) and ICC (1), ICC (2) and pattern analysis.   
Summary 
 In this chapter I outlined the design of the study, detailing the analysis of the CPS 
and research questions within the specific aims.  I also described the sampling process, 
data collection methods, and measures for each variable.  In the following chapter, I will 







 In this chapter, I describe the sample and results of data analyses for each study 
aim.  In the previous chapters, I described the Collaborative Practice Scale (CPS), created 
from the Conceptual Model of Midwife-Physician Collaboration (Smith, 2015). In a prior 
scale development study, scale weights were developed by asking a sample of nearly 100 
midwives and physicians, to rate the 12 scale items by their importance in contributing to 
effective collaboration (Smith, 2014).  The underlying assumption is that not all factors 
contribute equally to building an effective collaborative practice; for example 
communication was considered the most important component of collaboration, and that 
should be reflected in the overall score.  In this chapter, I present the results of the 
psychometric evaluation of the CPS for both the individual and practice level, including 
reliability and validity. The weighted CPS was used for the last specific aim, which 
explored patterns of collaboration across practices.   
Characteristics of the Practice and Provider Samples  
MTF (Practice) Sample 
Thirteen MTFs have midwives and physicians practicing inpatient obstetrics in a 
Military Health System (MHS) hospital. Three of those 13 MTFs had only 1 or 2 
providers respond to the survey and due to this very low response rate, those MTFs were 
excluded from data analysis.  The remaining 10 MTFs were included in the data analysis.  
Information about these practices is outlined in Table 4.  In the 10 MTFs in the sample, 
there were 81 CNMs and 134 physicians employed. The overall response rate was 49.3%.  




Table 4: Characteristics and Response Rates by MTF 
Facility   
(Births/Year) 





CNM MD MTF 
Response 
Rate 
MTF 1  (>1800 ) 8 5 38.2 5.9  (7.2) 12.7 (9.5) 
MTF 2  (>1800) 2 7 33.3 6.9 (8.7) 13.7 (11.4) 
MTF3 (>1800) 3 11 60.8 5.5 (4.6) 9.3 (9.1) 
MTF4 (>1800) 5 22 93 4.9 (4.4) 7.8 (5.9) 
MTF5 (1200-
1800) 
10 4 53.8 6.8 (5.7) 11.6 (9.5) 
MTF6 (1200-
1800) 
5 4 52.9 6.7 (4.6) 14.6 (5.7) 
MTF7 (1200-
1800) 
3 3 26 2.8 (.98) 15.8 (5.4) 
MTF8 (<1200) 3 2 38.4 3.7 (1.8) 7.8 (5.4) 
MTF9 (<1200) 2 5 77.7 5.8 (3.7) 9.6 (4.1) 
MTF10 (<1200) 1 3 44.4 7.1 (7.9) 5.9 (6.3) 
 
from 26-93% of the total providers in each facility.  Response rate was calculated based 
on the number of midwife and physician providers reported at each facility in the practice 
level survey from February to March 2015.  
 Number of annual births per MTF ranged from 800- 2,500.  The provider to birth 
ratio varied across the 10 facilities, from 1:50 to 1: 96 (M= 1:75, SD 15.8).  Since the 
MHS can move active duty providers every few years, it was important to determine the 
length of time providers had been at each facility.  The average length time providers 
have worked at their respective MTF ranged from 2.8- 6.9 years.   
Provider Sample  
 The provider survey was distributed to midwife and physician active duty and 
civilian providers in the specialty consultant’s email list.  The total number of individuals 
who received the survey link is unknown.  In all, 168 individuals responded to the survey 




survey, 106 of the providers were employed in MTFs that met inclusion criteria for the 
study and also had 4 or more respondents to the survey (Figure 2).  Based on the number 
of providers reported from the practice survey, there were a total of 211 providers 
employed in those 10 MTFs. 
   
 




 The sample was distributed between active-duty and government civilians (GS), 
midwives and physicians, a summary of which can be found in Table 5. 












GS, other Total 
(Percentag
e of total 
sample) 
124  12 33 45 (36.2) 72 5, 2 79 (63.7) 
 
 Midwives and physicians were appropriately represented in the sample, about 
60% physician and 40% midwife. The sample overall was an experienced group of 
providers, with time in the profession averaging 10.8 years (SD 7.8) (Table 6). 
168 providers initiate survey 
124 complete in full 
106 providers from 10 MTFs with >/= 4 respondents 




Table 6: Characteristics of Providers from 10 MTFs  
Total Sample Respondents Time in 
Profession 
Mean (SD) 
CNM MD Response 
Rate 
106 40 66 49.3 10.8 (7.8) 
 
 
Psychometric Properties of the Collaborative Practice Scale at the Individual Level 
 Cronbach's alpha coefficient for the Collaborative Practice Scale was .98, 
indicating very high internal consistency and also suggesting item redundancy.  Internal 
consistency of the scale items was also evaluated with inter-item and item-to-total 
correlations. Items within the scale should be highly correlated to each other and with the 
total scale score (Streiner & Norman, 2008).  Inter-item correlations for the 12 items (66 
unique correlations) ranged from .71 to .88 (p<.01).  Criterion for these correlations was 
identified at ≥ .7.  The 12 corrected item-to-total correlations ranged from .83-.94.  Items 
with correlations below .20 should be discarded (Streiner & Norman, 2008), so in this 
case all items were retained.   
 Factor analysis, using principal components analysis, was performed in order to 
describe the scale items and assist in identifying the component structure of the scale. 
The result was a single factor solution, which accounted for 80.14% of the total variance.  
Remaining factors all contributed less than 5% of total variance, all with eigenvalues less 
than 1. Varimax rotation was selected, but with only a single factor identified, rotation 













Commitment  .92 
Shared Interest .91 
Coordination .90 
Shared Decision Making .90 
Trust .89 
Shared Vision .88 
Reciprocity .88 
Communication .87 
Role Clarity .87 
Shared Power .85 
Eigenvalue 9.62 
% Variance Explained 80.14 
Extraction Method: Principal Component Analysis. 
 
 Statistical analysis of the specific aims are as follows: 
1. Determine the stability in 12 components of collaboration across practices. 
 a. Are the responses to the 12 components stable over a 2-week period of time? 
 Survey respondents were asked if they were willing to complete a 2-week retest 
by entering an email address in the initial survey. Thirty-six individuals entered an email 
address, and of those, 25 completed the retest.  Of the 106 respondents, 25 (23.6%) 
completed a 2-week retest.  Each of the 10 MTFs in the provider sample was represented 
in the retest.  There were 15 physicians and 10 midwives in the retest sample, and 15 
active-duty service members and 10 government civilians.  Reliability testing was 
completed from time 1 to time 2 with an intraclass correlation coefficient of .989, 95% 




2.  Describe the level of agreement among midwife/physician providers about the 
presence of collaboration within their practice in the MHS and the amount variance of 
collaboration across the MHS.  
a. Do collaborative practices across the Military Health System report varying 
degrees of collaboration? 
 For the one-way ANOVA, the data were grouped by MTF.  Equality of variances 
was confirmed with Levene's statistic. Normality tests were not significant, violating this 
assumption of the ANOVA, and there was negative moderate skewness.  An ANOVA for 
the summed score shows statistically significant variance for the summed score among 
MTFs in the sample (F=2.893, p<.005).  An ANOVA for the summed score using 
weights developed during scale construction did not differ meaningfully from the results 
of the unweighted score, and was also statistically significant (F=2.890, p<.005).  There 
was statistically significant variation in CPS scores across the MHS. 
 
Table 9: ANOVA for the Summed Scores (Unweighted) 
 
Sum of  
Squares df Mean Square F Sig. 
Between Groups 9845.676 9 1093.964 2.893 .005 
Within Groups 36302.286 96 378.149   
Total 46147.962 105    
p<.05 
 b. Is there variation among MHS practices in regard to the 12 specific components 
of collaboration practice?  If agreement is lacking within the practice, how much 





 Review of the mean, standard deviation, and variance of each of the 12 items 
across the 10 facilities suggested there was variation across the MTFs (Appendix C).  To 
determine if there was a statistically significant variation of the means, a test of the 
differences between group means was done with an Analysis of Variance (ANOVA).  All 
items except for communication and reciprocity had statistically significant variance.  
Post hoc LSD tests indicated that there was significant variance between the highest 
scoring and lowest scoring facilities for both items, but not significant variance between 
middle and low scoring facilities.  
 Tests for normality were likely affected by the small size of some groups and the 
lack of uniformity of the size of the groups. Therefore, at least one assumption of the 
ANOVA was not met.  Though the ANOVA is a test that will offer a fairly trustworthy 
result despite violations of it's assumptions, the results of the ANOVA can be questioned.   
Because of this, a Kruskal-Wallis test was used to evaluate the significance of within 
group to between group variance.  It can be noted that reciprocity was not significantly 
different in either the ANOVA or the Kruskal-Wallis.  On the contrary, communication 
was found to be significant in the Kruskal-Wallis, but not in the ANOVA, and both 
shared interest and trust were not significant in the Kruskal-Wallis, but in the ANOVA.  
Comparison of the two tests can be reviewed in Table 10.   
 To evaluate the CPS as a group-level measure based on data collected at the 
individual level, first the scale must be examined for its group level properties.  The 
intraclass correlation coefficient (ICC(1)) estimates the "amount of variance in individual 
level responses that can be explained by group level properties" (Castro, 2002, p. 70) and 




Table 10: Results of Kruskal Wallis  
 KW Sig.          
Communication .028                                               
Trust .116 
Respect .001 
Shared Decision Making .002 
Synergy .006 
Shared Vision .019 
Shared Interest .055 
Coordination .006 
Role Clarity .001 
Reciprocity .051 
Commitment .018 
Shared Power .016 
 p<.05 
 
If the CPS appropriately represents a group property, the scale should have greater 
variance across practices than within practices. The ICC(1) for the summed score was .15 
(k being the average group size 10.6), indicating that at least 15% of the variance can be 
attributed to group membership. Criterion for the ICC(1) is between .05-.20 (Verran, 
Gerber & Milton, 1995).  For the 12 items within the scale, ICC(1) scores ranged from 
.08-.19, all within the .05-.20 criterion, indicating that the aggregated means for each 
item can be used to describe the group as a whole.   
 The ICC(2) is another measure of reliability in multilevel research, and uses 
similar information as the ICC(1), but differs in the role of group size in the calculation 
(Bliese, 2002).  The ICC(2) for the summed score was .654, which is just above the 
criterion value of .60 (Verran, Gerber & Milton, 1995).  The ICC(2), however, assumes 
that group size is fairly equal, which was not true in this sample.  ICC(2) scores for the 12 




communication and reciprocity. ICC(2) scores that did not meet the .60 criterion included 
communication, trust, shared interest, reciprocity, commitment and shared power. 
Table 11: ICC (1) and ICC (2) for the CPS 
 ICC (1) ICC (2)  
Communication .08 .47 
Trust .09 .51 
Respect .16 .68 
Shared Decision Making .13 .65 
Synergy .14 .63 
Shared Vision .13 .61 
Shared Interest .11 .57 
Coordination .14 .64 
Role Clarity .19 .72 
Reciprocity .08 .47 
Commitment .11 .56 
Shared Power .10 .53 
Summed Score .15 .654 
 
 Within group agreement is analyzed by the rwg(j).  An rwg(j) reflects the degree to 
which individuals in the same organization report the same evaluation (Bliese, 2002).   
Rwg(j) for the 10 MTFs range from .354-.993 (Table 12).  One MTF (MTF8) had a .354 
rwg(j)  with a single outlier score; the scores of the other 9 MTFs ranged from .846-.993. 
The overall mean rwg(j) was .944 (mean) indicating a high level of group agreement or 
consensus on the level of collaborative characteristics in their practice.  
 All inter-item correlations were well above the criteria 0.40 (Verran, Gerber and 
Milton, 1995) with all correlations above .70 and most in the .80-.90 range (Table 13).  
This indicated reliability at the group level but a great deal of scale redundancy. 
The single outlier, MTF8, with an rwg(j) of 0.354, was further evaluated to examine the 




MTF8, and of those respondents, one person reported very low scores compared to the 
others.   
 















Table 13: Inter-item Correlation of Aggregated Means of the CPS 
Scale Item, 
Aggregated 
1 2 3 4 5 6 7 8 9 10 11 12 
1 Communication --            
2 Trust .98 --           
3 Respect .86 .94 --          
4 Shared Decision 
Making 
.89 .97 .95 --         
5 Synergy .78 .87 .93 .88 --        
6 Shared Vision .88 .87 .87 .86 .79 --       
7 Shared Interest .87 .93 .96 .96 .94 .86 --      
8 Coordination .88 .95 .99 .97 .92 .88 .99 --     
9 Role Clarity .85 .80 .90 .86 .92 .88 .90 .89 --    
10 Reciprocity .83 .94 .98 .94 .90 .79 .94 .96 .83 --   
11 Commitment .82 .89 .98 .95 .89 .84 .94 .96 .91 .94 --  






 When removing the scores for this individual and recalculating the rwg(j) for MTF 
8, the score rose from .354 to .905. A single provider outlier in MTF8 was identified.  
Characteristics of the provider do not distinguish that person; the length of time in the 
profession is less than average, but within one standard deviation of average.  The length 
of time spent at the MTF is on par with the median time of providers at that particular 
facility.   
3. Describe the reported existence of the 12 concepts of collaboration among practices 
across the Military Health System.  
a. Which components of collaboration are most commonly reported to be present 
in each setting?  
 Of the provider sample from the 10 facilities, (N=106), the mean summed score 
for an individual completing the CPS was 97.01, range 32-120, SD 20.9 (Table 14).  The 
aggregated mean score for practices on the collaboration scale was 96.3, Mdn 96.8, range 
75- 108, SD 12.4 (Table 15).   
 Items in the scale with the highest means among the entire sample included 
commitment, reciprocity, communication, and trust.  Items in the scale with the lowest 
means for the entire sample were shared vision, role clarity, and shared interest.  
Similarly, the aggregated means for the 10 facilities were highest for communication, 
reciprocity, and commitment and lowest for role clarity, shared vision, and shared 
interest.  Descriptive statistics for each of the 12 items in each of the 10 facilities can be 






Table 14: Item Means for Entire Sample 
 
N Min. Max. Mean 
Std. 
Deviation Variance 
      Statistic Std. Error     
Communication 106 2 10 8.29 .18 1.84 3.39 
Trust 106 2 10 8.22 .18 1.81 3.28 




106 2 10 8.01 .17 1.78 3.17 
Synergy 106 2 10 8.17 .19 1.90 3.61 
Shared Vision 106 1 10 7.68 .21 2.11 4.45 
Shared Interest 106 1 10 7.92 .19 2.01 4.05 
Coordination 106 2 10 7.99 .19 1.91 3.65 
Role Clarity 106 2 10 7.81 .19 1.99 3.95 
Reciprocity 106 2 10 8.39 .18 1.84 3.40 
Commitment 106 2 10 8.35 .21 2.14 4.59 
Shared Power 106 1 10 7.98 .20 2.10 4.42 
Summed Score 106 32.00 120.00 97.02 2.04 20.96 439.50 
 
  
Table 15: Aggregated Means for 12 Items Across 10 MTFs 
 N Range Min. Max. Mean Std. 
Deviation 
Variance 
Communication 10 2.75 7.00 9.75 8.32 .89 .81 
Trust 10 3.05 6.20 9.25 8.13 .97 .93 
Respect 10 4.15 5.60 9.75 8.13 1.27 1.62 
Shared Decision 
Making 
10 3.05 6.20 9.25 7.99 1.07 1.15 
Synergy 10 3.13 6.20 9.33 8.07 1.10 1.22 
Shared Vision 10 2.67 6.08 8.75 7.61 1.06 1.12 
Shared Interest 10 3.05 5.80 8.85 7.77 1.07 1.15 
Coordination 10 3.70 5.80 9.50 7.89 1.17 1.37 
Role Clarity 10 4.10 5.40 9.50 7.82 1.27 1.61 
Reciprocity 10 2.33 7.17 9.50 8.34 .92 .84 
Commitment 10 3.80 6.20 10.00 8.28 1.18 1.39 
Shared Power 10 2.56 6.77 9.33 8.02 .96 .93 






 The summed scores aggregated for the 10 MTFs had a range of means from 75.2-
111.25. The scores partitioned into three groups; four high scoring facilities had mean 
scores greater than 100.  The three lowest scoring MTFs had scores of 85 or less.  The 
remaining 3 facilities had scores between 88-99. 
 c. What is the pattern of collaboration seen in the 12 components across practice 
settings? 
 Statistical analysis of patterns of collaboration across practices is limited due to 
the small sample size, so graphic comparisons are used to offer a simple examination. 
Graphic representation of the aggregated mean scores for the 10 MTFs is in Figure 3. 
  
 
Figure 3. Aggregated mean scores. 
 
 Among the four higher scoring MTFs (Figure 4), there appeared to be consistency 























Figure 4. High scoring MTFs. 
 
 
 Of MTFs with scores in the middle ranges, there appeared to be similarity in the 
undulations of the graph (Figure 5), but with a greater range among MTFs in item scores.  
Two of these facilities had larger sample sizes, so perhaps this is reflective of how the 
scale varies with a larger sample.  
 The lower scoring MTFs (Figure 6) in the sample had a more chaotic visual 
representation and showed little consistency in how items were scored.  One MTF 
seemed to have more drastic variation on two of the scale items mentioned earlier, shared 
vision and role clarity. 
 Examination of the mean scale scores using the weighted scale scores was done in 
a similar fashion as above.  Item weights were assigned based on weighting derived in the 
previous CPS development study. In that study, the most important items included 
communication, trust, and respect, while the least important items were reciprocity, 
commitment, and shared power.  Weighted scores are reflective of item importance, as 



















provide a picture of the perception of members of the practice, the weighted scores are 
used to examine the presence of items that are considered more essential, thus an 
examination of the items by importance.  Graphic representation of the aggregated mean 
weighted scores for the 10 MTFs is in Figure 7. 
 
 
Figure 5. Medium scoring MTFs. 
 
 With item weights added into this analysis, it is expected that the line will have 
some slope from left to right.  The "Weight Base" reflects the expected change according 
to their level of importance.  Peaks indicate areas where items scored better than expected 
based on importance.  Troughs indicated areas where the item performed differently than 
expected according to their weighted importance.  Scale items like role clarity, shared 


































































 Among the four higher scoring MTFs (Figure 8), there appeared to be consistency 
among scores for each of the 12 items in the scale.  In fact, the similarities among high 
scorers were so close, that there was an appearance of nearly a single line in most areas of 
the graph.  This may be suggestive of a ceiling effect for the scale, or perhaps an 
indicator that there is point where effective collaboration is achieved. 
 
Figure 8. Weighted: High scoring MTFs. 
 
 Of MTFs with scores in the middle ranges, the graphed scores have a similar look 
(Figure 9), but with a greater range among MTFs in item scores compared to higher 
scoring MTFs.  Two of these facilities had larger sample sizes, so perhaps this is 
reflective of how the scale varies with a larger sample.  
 The lower scoring MTFs (Figure 10) in the sample again had a more chaotic 
visual representation and showed little consistency in how items were scored.  One MTF 
seemed to have more drastic variation on two of the scale items mentioned earlier, shared 






















































 Though simplistic, the comparison of the facilities through graphs separated by 
high, middle, and low scores provided insight into the types of differences between 
organizations. 
Summary 
 In this chapter, I presented the results of data analysis related to the specific aims 
of this project.  Among the results is a description of the sample, a description of the data, 
reliability, and validity measures and statistical evaluations that determine the ability to 
use collaboration as a group-level construct. Psychometric properties of the CPS included 
high internal consistency, including a large Cronbach's alpha coefficient and strong test-
retest reliability. Principal components analysis resulted in a single factor loading, 
accounting for over 80% of total variance.  Psychometric properties of the scale were also 
evaluated at the MTF/practice level.  Strong within practice agreement (rwg(j) = .94) and 
between practices variance, (ICC(1) = .15, ICC(2) = .65) provided support for use of the 
construct to represent the practice in multilevel research.  Among practices with higher 
CPS scores, patterns of reporting on scale items were similar, while patterns for items in 
low-scoring groups were markedly inconsistent.  In the next chapter, I will provide an 







 A conceptual model for interprofessional collaboration between midwives and 
physicians provides a theoretical framework for empirical study of collaboration as a 
process that is preceded by structural characteristics, affected by contextual factors such 
as the social and political environment, and results in outcomes, whether those are 
clinical quality, improved efficiency, increased access to care, or professional 
satisfaction.  In order to evaluate the role of collaboration in affecting these outcomes, it 
is important to determine whether the collaborative process can be quantitatively 
identified.  The purpose of this project was to describe midwife - physician collaboration 
and to determine whether collaboration as a process can be measured.   This was 
accomplished with a multilevel study, collecting information about the process from 
individuals within a group practice, and determining whether the aggregated mean could 
be used to represent the group as a whole.  Overall, the data analysis supports 
collaboration as an emerging construct in a composition model of multilevel research. 
Conclusions Related to Specific Aims  
 The specific aims were focused on describing the data, including characteristics of 
individuals and facilities in the sample, and how practitioners working in each of those 
organizations reported the 12 scale items. The sample size of ten facilities captured all 
but 3 of the eligible facilities in the healthcare system who utilize both midwives and 
physicians in the inpatient setting.  The overall response rate of providers across the 
system was close to 50%, however, within the ten facilities, response rates varied, with 5 




response rates between 53-93%.  Representativeness is important is evaluating 
collaboration as an emerging concept, and ideally response rates within each facility 
would be higher than 50%. Therefore the lack of representativeness is a limiting factor in 
this study.  
 In addition to evaluating the item means, item variances were identified with a 
one-way ANOVA and the non-parametric Kruskal-Wallis.  Communication, trust, and 
shared interest each performed differently between the two tests, but the remaining items 
exhibited statistically significant variance, and the scale's summed score exhibited 
statistically significant variance.  All twelve item-to-scale correlations were strong.  I can 
conclude that there is strong support for all items in the scale. 
Validity, Reliability and Stability 
 The remainder of the specific aims sought to evaluate the reliability, validity and 
temporal stability of the scale at the individual and group levels.  In general, the scale is 
internally consistent, stable over time, and valid at the individual and group level.  
Internal consistency reliability was assessed using Cronbach's coefficient alpha.  The 
scale's strong alpha indicates that the item selection was successful and no bad items 
were identified.  However, Cronbach's alpha was exceptionally high (>.9), and the 
concern is that the concepts are either too closely related, or there is redundancy in the 
items.  
 Temporal stability of the scale was excellent over a two-week time frame and 
provides assurance that the scale is measuring the construct.  Because the conceptual 




meaningful to assess the practice after a longer length of time to determine if there was 
significant change in scores.      
 Factor analysis, using principal components analysis, indicates that one primary 
factor accounts for over 80% of the total variance.  All twelve scale items were retained 
in the final solution, with loadings on the one factor ranging from .85 to .95.  Scale items 
with the highest contribution to the single component were synergy, respect, and 
commitment. 
Emergence of Collaboration 
 In order to evaluate the Collaboration Scale as an appropriate scale for reporting 
collaboration as a group level phenomenon, it should be determined whether the 
information collected at the individual level could be aggregated to represent the group, a 
process called emergence (Verran, Gerber & Milton, 1995). The criteria to support 
emergence of the phenomenon in a composition model includes establishing content 
validity, representativeness of the collected data with a response rate, evaluating the 
reliability of the data with psychometric evaluation, and assessing the validity of the 
group means (Verran, Gerber & Milton, 1995).   Content validity has been supported 
through a review of the literature and a prior scale development study (Smith, 2014).  
Psychometric evaluation of the scale at the individual level is strong with Cronbach's 
alpha .98, indicating very high internal consistency.  Stability was evaluated with test-
retest reliability at .98.  Cronbach’s alpha for the aggregated means was .991, and inter-
item correlations for the aggregated means all exceeded the suggested criterion of .40 




 The intraclass correlations (ICC1) were strong, indicating sufficient within-group 
agreement necessary to attribute a substantial portion of the results to group membership. 
This non-independence of the dependent variable is what makes multi-level models 
unique.  
 Support for the use of collaboration as an emerging construct is reflected in the 
ability of the concept to exhibit an isomorphic relationship between the concept at the 
individual level and the group level (Kozlowski, et al, 2002).  Though individuals will 
vary in the amount that they contribute to the larger group, what they contribute the group 
is the same.  The rwg(j)  for the 12 items of the scale among 11 of the 12 MTFs were 
strong. The data analyzed in this study supported the isomorphic properties of 
collaboration and emergence to the group level. 
   The predominant weakness of the scale was its lack of representativeness from all 
10 facilities in the sample, varying from 30-90%, with three of the 10 facilities having 
response rates less than 50%.  Ideally, the representativeness of the sample would be 50% 
or greater in each facility.  Though it is submitted that the scale has good support for 
emergence, conclusions should be made with limitations.  
 The overall assessment of scale items is that each item performed well and 
contributed to the overall scale.  Comparing item means to factor loadings, there was 
little similarity between high scoring items in the scale and high contribution of a scale 
item to the factor.  Items with high means were communication, reciprocity, and 
commitment. Items with the largest factor loadings were synergy, respect, and 




 The third specific aim was to identify how the components of collaboration were 
reported in each setting.  The highest reported components of collaboration among the ten 
facilities were communication, reciprocity, and commitment.  Reciprocity was the second 
most reported component of collaboration. It is not surprising that in a military setting, 
where this sample originated, accountability would be highly reported. In the conceptual 
model presented earlier, it was proposed that contextual factors have an effect over the 
collaborative process, and since this study was conducted in the Military Health System, 
the influence of military culture would be significant.  Likewise, commitment, which was 
the third highest reported item, is a concept fundamental to military service.  Though not 
all members of the sample are members of the military, the environment is chiefly 
influenced by the Army's principles. While civilian employees of the Army do not 
receive military training, quite possibly they are military veterans themselves, spouses, or 
family members of military service members, and in the cases where they are neither, 
these values will still have sway over the practice environment.  It also should be noted 
that midwives have been a part of the Military Health System for over 40 years, and the 
decision as to whether or not the collaboration remains or is dissolved does not 
necessarily rest with the leaders at the organizational, rather it is decided at higher levels. 
 The scale item communication had a high mean score, 8.32, a small range (7-
9.75), narrow standard deviation (.878) and little variance (.80).  I would consider 
communication to be a factor that varies significantly from one group to another. This 
ceiling effect could possibly be attributed to the system-wide team training in the Team 




that self-reporting of communication results in an inflated score and that subjective 
measurement is not a true representation of the presence of communication. 
 The role of communication in effective team working has often been cited as a 
factor in promoting safety and preventing adverse events.  TeamSTEPPS is a teamwork 
and communication program aimed at improving patient safety in hospitals around the 
country.  The Department of Defense Military Health System was instrumental in the 
development of the program.  This study asked participants to report whether or not the 
institution where they work had been trained and was using the TeamSTEPPS program.  
Of 104 individuals who completed the question on TeamSTEPPS training, 63% answered 
that TeamSTEPPS and been taught and fully implemented in their facility.  Another 29% 
indicated that they had received the training and reported partial implementation of the 
program, meaning that almost 90% of the sample had training in teamwork skills that 
including structured communication in patient hand-offs, call backs, debriefs, and closed-
loop communication. 
 The reported amount of Team STEPPs training in each MTF ranged from 77-
100% and can be reviewed in Appendix C. Communication failures can have dire 
consequences, and so patient safety programs like TeamSTEPPS are designed to improve 
the effectiveness of communication through formalized processes.  In this study, 
communication was the highest mean score across all MTFs, with a small range and 
narrow standard deviation.  It would be helpful to determine if implementation of this 
program has attributed to the reporting of high scores by comparing the scores of 
organizations who have completed the program to organizations that have not 




 Lowest item means were reported for role clarity, shared vision, and shared 
interest.  These components of collaboration are perhaps some of the most challenging to 
delineate in a practice environment and are more affected by the practice leadership.  
With role clarity, for example, it may be difficult to define where one person's 
professional boundary ends and another's begins.  When a set of tasks is assigned 
collectively to the group, it can be challenging to decide who should be accountable for 
the tasks being completed.  The concept of role clarity in the healthcare setting is very 
important and failure to clearly identify roles could result in adverse events.   
 In the conceptual model presented in chapter 2, both shared vision and shared 
interests are part of the organizational domain, defined as the "development of guidelines 
and structures that govern the joint relationship, including feedback on performance, 
leadership, and innovation" (Smith, 2014).  The presence of a shared vision is largely 
influenced by leaders, whose responsibility it is to define the purpose and direction of the 
organization.  Shared vision is "defined by common goals, common philosophy, and 
shared guiding principles" (Smith, 2014, p. 130).  Though two types of providers work in 
a collaborative practice, there can still be a great divide in practice philosophies, and the 
development of a common identity with a mutually agreed upon direction and purpose 
does not always occur.    
 After evaluating the reliability and stability of the weighted scale compared to the 
unweighted scale, there was no significant difference between the two scales.  The 
weighting of items was intended to give greater prominence to items that were deemed 
more important in effective collaboration.  However, the significance of the weighted 




evaluating the patterns of collaboration between practices, the weighted scale provided a 
simpler picture for examining differences between groups.    
Strengths and Limitations 
 There are strengths and some significant limitations to this study.  Among the 
strengths is the theoretical basis for the collaboration scale, as outlined in the conceptual 
model of midwife-physician collaboration.  Scale items derived from the model have 
good statistical support for their inclusion in the model.  The scale also demonstrated 
strong temporal stability and high internal consistency. Limitations of the study are 
mostly related to the size and homogeneity of the sample.  Within the 10 MTFs, there 
were samples that represented less than 50% of the population.  One MTF had as few as 
four respondents and one facility had just five.  In the MTF sample, there were only 10 
facilities, which is a significantly limiting factor for statistical analysis. In the future, 
including other facilities besides Army MTF’s and improving recruitment of providers 
within each MTF could improve the size of the sample.  There are some analysis that are 
not affected by the smaller sample, including the rwg, which estimates the within group 
agreement.    
 Another limiting factor is that the sample is homogeneous, limited to Army 
Military Treatment Facilities.  The Military Health System has some distinct 
characteristics that separate it from most healthcare organizations in the United States.  
First, payment structures are drastically different.  In the direct care component of the 
MHS, a single payer structure exists.  Second, a chain-of-command leadership structure, 




unique, but entrenched, hierarchy.  These two features are the most apparent differences, 
and there are likely many others that could affect the generalizability of this study.  
Implications for Future Research 
  First and foremost, the CPS should be tested in a larger and more diverse sample.  
The small size of this study limits the generalizability of the findings to any organization 
outside Army MTFs.  Increasing the sample could improve the variance of items within 
the scale, like communication and trust.   
Relating the Collaboration Process to Outcomes 
 The theoretical model for this study, in addition to other teamwork models, 
conceptualizes collaboration as a process that has an effect on outcomes of care.  Future 
study should focus on describing the relationship between the collaborative process and 
outcomes of care.  If the purpose of creating a collaborative practice is to increase access 
to care or provide an improved patient experience, then primary outcome measures 
should be centered on those particular goals.  Collaborative care should also be analyzed 
for its ability to lower cost and improve efficiency and productivity.  As Bedwell, et al 
(2012) suggests, there are also lower-level, or "proximal," outcomes that are affected by 
collaboration, including the satisfaction of the collaborators themselves, an appreciation 
within the larger organization in which they practice, and the endorsement of nursing and 
support staff with experiential knowledge working alongside the two types of providers.  
 Most importantly, collaboration should be evaluated for its role in improving 
quality of care and preventing adverse events.  In case studies of midwife-physician 
collaborative practice, reduction of primary cesarean section rates was cited a principal 




section rates as a quality indicator in established midwife-physician practices. I would 
suggest that cesarean section as an outcome measure should be further broken down into 
subcategories, such as the nulliparous, term, singleton, vertex (NTSV) rate, which may be 
more sensitive to change and responsive to the blend of two often opposing practice 
philosophies of midwifery and medicine.   
 In addition to evaluating cesarean section and its subsets as quality metrics, I 
propose using rates of spontaneous and physiologic birth as quality metrics sensitive to 
midwife-physician collaborative practice.  Physiologic birth is defined as "spontaneous 
labor and birth at term without the use of pharmacologic and/or mechanical interventions 
for labor stimulation or pain management throughout labor and birth."   Spontaneous 
labor and birth is defined the "initiation of labor without the use of pharmacological 
and/or mechanical interventions, resulting in a non-operative vaginal birth" (ACOG, 
2014).  The basis for these proposed metrics comes from case studies of midwife-
physician collaborative practices, and I suggest their use as complimentary metrics to 
cesarean section rates.  The overuse of procedures that lack evidence to support their 
routine use includes procedures such non-medically indicated inductions and 
augmentation of labor, artificial rupture of membranes, and birth in back-leaning 
positions.  This approach to care in labor and birth is largely supported in the midwifery 
model of care and these outcome measures could be more reflective of the integration of 
midwives into a collaborative setting than NTSV cesarean section rates alone.  
Structural and Contextual Factors Affecting Collaboration  
 A premise of the model of midwife-physician collaboration is that structural and 




leadership characteristics and skill mix of the practitioners.  Moving forward, researchers 
should examine the role of time in molding the process.  Other factors to consider would 
be the practice structure and task characteristics, such as the presence of resident 
education or whether similarities and differences in practice philosophies impede the 
relationship. Another contextual factor to consider is the acuity mix of the patient 
population, and whether the collaborative process varies when providers are working 
with higher risk populations.  
Application to Clinical Practice 
 Once an organization has entered into a collaborative practice agreement, creating 
a practice environment that promotes an effective process is the next logical step.  The 
model of midwife-physician collaboration outlined in Chapter 2 provides leaders with a 
blueprint constructed from a review of several successful collaborative practices 
throughout the United States.  The results of this study suggest that there is variance in 
the degree of collaboration between hospitals, and therefore it is a process that could be 
changed and improved. 
 Bedwell, et al (2012) outlined how organizational performance through planning, 
staffing, training, and performance assessment can promote successful collaborative 
practice.   In healthcare, the tasks assigned to collaborative practices are often complex 
and require strategic planning and implementation.  The implications for leaders are 
considerable and include developing a vision for the practice, and intentionality in 
creating role clarity through staffing policies and patient- care guidelines.  Such a 
complex task might include policies that facilitate efficient transitions of care for patients 




coordination between the groups and a lack of planning can create chaos, frustration, 
breakdowns in communication, and adverse patient outcomes. 
 Collaborative partnerships require selection of members who are committed to 
growing relationships with members of other professions and willing to come together to 
develop a plan for care of the patient, develop practice guidelines, and coordinate efforts 
between the entities.  Bringing in staff members who do not desire to work in a 
collaborative practice can create a negative climate and limiting success.  Selection of 
staff by leaders and managers should not only consider the person's technical skills and 
professional knowledge, but also the individual's attitude toward working in conjunction 
with another profession.   
 Bedwell, et al (2012) also suggested that training and reinforcing teamwork 
strategies, including structured communication, is critical to creating successful 
collaborative practices.  All 10 of the practices in the sample reported having received 
TeamSTEPPS training.  Ongoing staff development should be designed to reflect the 
necessity of effective team skills and Graduate Medical Education.  Medical and 
Graduate Nurse Educators should incorporate these principles in their clinical education 
programs.  Lastly, performance evaluations should reflect an individual’s contribution to 
collaboration by identifying and reporting positive and negative behaviors affecting the 
cooperative environment.  
Conclusions 
 The purpose of this study was to take the first step toward understanding the role 
of midwife-physician collaboration as a process that is associated with outcomes of care. 




subsequent measurement scale were constructed and tested in a small sample of 
midwives and physicians in ten Army hospitals. Though limited by a small sample size, 
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INTERPROFESSIONAL COLLABORATION BETWEEN MIDWIVES AND 
PHYSICIANS: PROVIDER SURVEY 
	  
Please complete the survey below.  
Interprofessional Collaboration Between Midwives and Physicians  
The purpose of this research project is to measure interdisciplinary collaboration between 
Certified Nurse-Midwives and physicians who practice together in organizations 
throughout the Military Health System (MHS).  
This is a research project being conducted by Denise C. Smith, CNM, PhD Candidate, 
University of Colorado College of Nursing, Anschutz Medical Campus, Aurora, 
Colorado. I am employed as a Government Civilian (GS) Certified Nurse-Midwife, Fort 
Belvoir Community Hospital, Fort Belvoir, Virginia and a member of the United States 
Navy Reserve.  
Your participation in this research study is voluntary. You may choose not to participate. 
If you decide to participate in this research survey, you may still withdraw at any time.  
The procedure involves completing an online survey that will take less than 5 minutes. In 
addition, a retest of the same scale will be sent to an email address you provide, should 
you choose to participate. Your responses will be kept confidential. All data is stored in a 
password protected, HIPAA compliant electronic database, located on a secure server on 
the University of Colorado Anschutz Medical Campus.  
The results of the survey will be analyzed and reported in a scholarly research 
publication, presentation, or secondary research.  
If you have any questions about this research study, please contact Denise Smith, CNM 
denise.smith@ucdenver.edu, or my faculty advisor, Dr. Joyce Verran 
joyce.verran@ucdenver.edu  
This research has been reviewed according to the Colorado Multiple IRB procedures for 
research involving human subjects. COMIRB# 14-1217 COMIRB Contact Information: 
CB F490 University of Colorado, Anschutz Medical Campus 13001 E. 17th Place, 
Building 500, Room N3214 Aurora, Colorado 80045 (303) 724-1055 
comirb@ucdenver.edu FWA00005070  
This research has been secondarily reviewed by the Defense Health Agency Human 
Resource Protection CDO #: CDO-14-2118 IRBNet #: 403307-1 Contact Information: 
Defense Health Agency (OASD/HA) 7700 Arlington Blvd. Suite 5101 Falls Church, VA 




This survey has been reviewed and approved for distribution as of 23 DEC 2014 by the 
Chief of Staff, US Army Medical Command.  
ELECTRONIC CONSENT: Please select your choice below. Clicking on the "agree" 
button below indicates that: • you have read the above information • you voluntarily 
agree to participate • you are at least 18 years of age If you do not wish to participate in 
the research study, please decline participation by clicking on the "disagree" button."  
Agree Disagree  
Disagree? If you selected 'disagree' in error, and you agree to take the survey, press the 
'agree' button to complete the survey. Thanks for your time!  
Are you a government contractor?  
Yes No  
Thank you for participating! __________________________________  
  
Military Treatment Facility where you currently work:  
Length of time you have provided inpatient obstetrics services at [mtfprovider] (number 
in years): Do not include your total time in service in the profession, just your length of 
time in this MTF. If you served in another job in this facility, but did not provide 
inpatient obstetrics care, do not count that time.  
__________________________________  
Current Profession:  
Obstetrician-gynecologist Family Medicine Physician Certified Nurse-Midwife Other 
(explain in box below)  
If you answered 'other' to the question above, explain here: Length of time you have 
worked as a [profession]: (in years) __________________________________ 
 Current Status:  
Active duty service member Government Civilian (GS) Other (explain)  
  
The following 12 questions are about the relationship between midwives and physicians 
at [mtfprovider]:  
To what degree is COMMUNICATION present between midwives and physicians at 
[mtfprovider]? COMMUNICATION is defined as: "Information is shared between the 




1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is TRUST present between midwives and physicians at [mtfprovider]? 
TRUST is defined as: "Members of the collaborative practice trust each other, despite 
their different professional perspectives."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is RESPECT present between midwives and physicians at [mtfprovider]? 
RESPECT is defined as: "The knowledge and skills each profession brings to the 
collaborative practice is appreciated and respected by all members of the practice."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is SHARED DECISION MAKING present between midwives and 
physicians at [mtfprovider]? SHARED DECISION MAKING is defined as: "Both 
professions partner to develop solutions to mission related problems."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is SYNERGY present between midwives and physicians at 
[mtfprovider]? SYNERGY is defined as: "The collaborative practice achieves its goals 
better by both professions working together rather than apart."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is SHARED VISION present between midwives and physicians at 
[mtfprovider]? SHARED VISION is defined as: "Both professions agree about the goals 
of the collaborative practice."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is SHARED INTEREST present between midwives and physicians at 
[mtfprovider]? SHARED INTEREST is defined as: " Knowledge and resources from 
both professions are combined and used so that all benefit from the collaboration."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is COORDINATION present between midwives and physicians at 
[mtfprovider]? COORDINATION is defined as: "Tasks are well coordinated between the 
professions."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is ROLE CLARITY present between midwives and physicians at 
[mtfprovider]? ROLE CLARITY is defined as: "Each profession understands their role 
and responsibility as a member of the collaborative practice."  




To what degree is RECIPROCITY present between midwives and physicians at 
[mtfprovider]? RECIPROCITY is defined as: "Members of the collaborative practice can 
count on both professions to meet their obligations to the practice."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is COMMITMENT present between midwives and physicians at 
[mtfprovider]? COMMITMENT is defined as: "Both professions feel it is worthwhile to 
stay and work in the collaborative practice rather than leave."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
To what degree is SHARED POWER present between midwives and physicians at 
[mtfprovider]? SHARED POWER is defined as: "Working together does not hinder the 
independence of either profession."  
1 Never 2 3 4 5 6 7 8 9 10 Always  
  
Final portion (2 questions):  
TeamSTEPPS (TM) is an evidence-based teamwork training program designed to 
improve communication and teamwork skills among health care professionals. Which of 
the following would describe the use of TeamSTEPPS at [mtfprovider]?  
Members of our organization are trained in TeamSTEPPS and the program has been fully 
implemented Members have been trained and the program has been partially 
implemented Members have been trained, but the program has not been 
implemented Members of our organization have not trained in TeamSTEPPS  
Would you agree to a retest of this survey in two weeks time? A link will be sent to an 
email* address you provide. If yes, please enter an email* address below: *This email 
address will not be stored.  
__________________________________ 
This completes the survey. Thank you for participating.  
Midwife-Physician Collaboration Retest  
Please complete the retest below. Thank you!  
If you have any questions about this research study, please contact Denise Smith, CNM 
denise.smith@ucdenver.edu, or my faculty advisor, Dr. Joyce Verran 
joyce.verran@ucdenver.edu  
This research has been reviewed according to the Colorado Multiple IRB procedures for 
research involving human subjects. COMIRB# 14-1217 COMIRB Contact Information: 




Building 500, Room N3214 Aurora, Colorado 80045 (303) 724-1055 
comirb@ucdenver.edu FWA00005070  
This research has been secondarily reviewed by the Defense Health Agency Human 
Resource Protection CDO #: CDO-14-2118 IRBNet #: 403307-1 Contact Information: 
Defense Health Agency (OASD/HA) 7700 Arlington Blvd. Suite 5101 Falls Church, VA 
22042-5101 (301) 619-3069  
27) This is a retest of the survey on interprofessional collaboration between midwives 
and physicians. Do you consent to taking the retest?  
Yes No  
. 28)  Facility where you currently practice:    
. 29)  To what degree is COMMUNICATION present between midwives and physicians 
at [mtfprovider2]? is defined as: "Information is shared between the professions 
that strengthen the collaboration's overall operations and programs."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 30)  To what degree is TRUST present between midwives and physicians at 
[mtfprovider2]? TRUST is defined as: "Members of the collaborative practice 
trust each other, despite their different professional perspectives."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 31)  To what degree is RESPECT present between midwives and physicians at 
[mtfprovider2]? RESPECT is defined as: "The knowledge and skills each 
profession brings to the collaborative practice is appreciated and respected by all 
members of the practice."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 32)  To what degree is SHARED DECISION MAKING present between midwives and 
physicians at [mtfprovider2]? SHARED DECISION MAKING is defined as: 
"Both professions partner to develop solutions to mission related problems."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 33)  To what degree is SYNERGY present between midwives and physicians at 
[mtfprovider2]? SYNERGY is defined as: "The collaborative practice achieves its 
goals better by both professions working together rather than apart."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 34)  To what degree is SHARED VISION present between midwives and physicians at 




the goals of the collaborative practice."  
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 35)  To what degree is SHARED INTEREST present between midwives and 
physicians at [mtfprovider2]? SHARED INTEREST is defined as: " Knowledge 
and resources from both professions are combined and used so that all benefit 
from the collaboration."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 36)  To what degree is COORDINATION present between midwives and physicians at 
[mtfprovider2]? COORDINATION is defined as: "Tasks are well coordinated 
between the professions."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 37)  To what degree is ROLE CLARITY present between midwives and physicians at 
[mtfprovider2]? ROLE CLARITY is defined as: "Each profession understands 
their role and responsibility as a member of the collaborative practice."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 38)  To what degree is RECIPROCITY present between midwives and physicians at 
[mtfprovider2]? RECIPROCITY is defined as: "Members of the collaborative 
practice can count on both professions to meet their obligations to the practice."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 39)  To what degree is COMMITMENT present between midwives and physicians at 
[mtfprovider2]? COMMITMENT is defined as: "Both professions feel it is 
worthwhile to stay and work in the collaborative practice rather than leave."   
. 1 Never 2 3 4 5 6 7 8 9 10 Always   
. 40)  To what degree is SHARED POWER present between midwives and physicians at 
[mtfprovider2]? SHARED POWER is defined as: "Working together does not 
hinder the independence of either profession."  








DESCRIPTIVE STATISTICS FOR 12 ITEMS OF SCALE BY MTF 
	  
Descriptives of Summed Scores 
 n Min Max Mean SD Variance 
MTF1 13 39.00 110.00 88.38 20.56 422.76 
MTF2 9 44.00 117.00 85.67 27.45 753.50 
MTF3 14 40.00 116.00 94.00 20.25 410.15 
MTF4 27 32.00 120.00 99.63 20.09 403.47 
MTF5 13 93.00 119.00 108.77 7.29 53.19 
MTF6 9 68.00 119.00 106.22 16.94 286.94 
MTF7 6 42.00 103.00 85.50 22.69 514.70 
MTF8 5 39.00 107.00 75.20 29.21 853.20 
MTF9 6 100.00 114.00 109.00 5.29 28.00 
MTF10 4 100.00 120.00 111.25 10.31 106.25 
      
 
Communication 
  N Range Mean Std. Deviation Variance 
MTF1   13 8 7.62 2.501 6.26 
MTF2   9 5 7.89 1.616 2.61 
MTF3  14 5 7.57 1.555 2.42 
MTF4   27 8 8.44 1.908 3.64 
MTF5   13 3 9.15 .801 .64 
MTF6   9 3 9.11 1.167 1.36 
MTF7   6 6 7.67 2.251 5.07 
MTF8   5 6 7.00 2.828 8.00 
MTF9   6 2 9.00 .894 .80 
MTF10  4 1 9.75 .500 .25 
       
 
Trust 
  N Range Mean Std. Deviation Variance 
MTF1   13 6 8.08 1.80 3.24 
MTF2   9 6 7.44 2.35 5.53 
MTF3   14 6 7.79 1.58 2.49 
MTF4   27 7 8.41 1.72 2.94 
MTF5   13 2 8.92 .64 .41 
MTF6   9 2 9.22 .83 .69 
MTF7   6 8 7.33 2.81 7.87 
MTF8   5 8 6.20 3.19 10.20 




MTF10   4 2 9.25 .96 .92 
Respect 
  N Range Mean Std. Deviation Variance 
MTF1  13 6 7.38 1.61 2.59 
MTF2  9 6 7.33 2.40 5.75 
MTF3  14 7 8.21 2.22 4.95 
MTF4  27 8 8.37 1.90 3.63 
MTF5  13 2 9.31 .75 .56 
MTF6  9 4 8.89 1.36 1.86 
MTF7  6 6 7.17 2.23 4.97 
MTF8  5 7 5.60 2.97 8.80 
MTF9  6 2 9.33 .82 .67 
MTF10  4 1 9.75 .50 .25 
 
 
Shared Decision Making 
 N Range Mean Std. Deviation Variance 
MTF1   13 7 7.85 1.95 3.81 
MTF2   9 6 6.89 2.03 4.11 
MTF3   14 4 7.71 1.38 1.91 
MTF4   27 8 7.93 1.80 3.23 
MTF5   13 3 9.08 .86 .74 
MTF6   9 4 9.00 1.41 2.00 
MTF7   6 6 7.00 2.19 4.80 
MTF8   5 5 6.20 2.17 4.70 
MTF9   6 2 9.00 .89 .80 




  N Range Mean Std. Deviation Variance 
MTF1  13 6 7.62 2.02 4.09 
MTF2  9 6 7.11 2.03 4.11 
MTF3  14 6 8.00 1.57 2.46 
MTF4  27 8 8.37 1.96 3.86 
MTF5  13 2 9.15 .56 .31 
MTF6  9 4 9.11 1.36 1.86 
MTF7  6 6 6.83 2.14 4.57 
MTF8  5 7 6.20 3.03 9.20 




MTF10  4 3 9.00 1.41 2.00 
Shared Vision 
  N Range Mean Std. Deviation Variance 
MTF1  13 9 6.08 2.53 6.41 
MTF2  9 6 6.78 1.99 3.94 
MTF3  14 8 7.50 2.28 5.19 
MTF4  27 7 8.22 1.81 3.26 
MTF5  13 3 8.54 1.05 1.10 
MTF6  9 5 8.67 1.73 3.00 
MTF7  6 5 6.83 1.94 3.77 
MTF8  5 8 6.20 3.56 12.70 
MTF9  6 1 8.50 .55 .30 




  N Range Mean Std. Deviation Variance 
MTF1   13 7 7.08 2.29 5.24 
MTF2   9 6 6.89 2.32 5.36 
MTF3   14 7 8.07 2.06 4.23 
MTF4   27 7 8.33 1.73 3.00 
MTF5   13 3 8.85 .90 .82 
MTF6   9 5 8.56 1.81 3.28 
MTF7   6 6 6.67 2.25 5.07 
MTF8   5 8 5.80 3.11 9.70 
MTF9   6 2 8.67 .82 .67 




 N Range Mean Std. Deviation Variance 
MTF1   13 7 7.38 1.98 3.92 
MTF2  9 6 7.22 2.33 5.44 
MTF3   14 6 7.86 1.75 3.06 
MTF4   27 8 8.26 1.85 3.43 
MTF5   13 3 8.92 .86 .74 
MTF6   9 6 8.67 1.94 3.75 
MTF7   6 5 6.50 1.76 3.10 
MTF8   5 7 5.80 2.59 6.70 




MTF10   4 1 9.50 .58 .33 
Role Clarity 
  N Range Mean Std. Deviation Variance 
MTF1   13 6 6.77 1.79 3.19 
MTF2   9 7 6.89 2.42 5.86 
MTF3   14 6 7.50 1.91 3.65 
MTF4   27 8 7.85 1.99 3.98 
MTF5   13 2 9.08 .86 .74 
MTF6   9 5 8.67 1.73 3.00 
MTF7   6 4 7.50 1.38 1.90 
MTF8   5 7 5.40 2.61 6.80 
MTF9   6 1 9.50 .55 .30 




  N Range Mean Std. Deviation Variance 
MTF1  13 7 8.23 1.96 3.86 
MTF2  9 8 7.22 2.91 8.44 
MTF3  14 7 8.00 2.04 4.15 
MTF4  27 6 8.59 1.55 2.41 
MTF5  13 2 9.23 .73 .53 
MTF6  9 5 8.89 1.76 3.11 
MTF7  6 6 7.17 2.14 4.57 
MTF8  5 5 7.20 2.05 4.20 
MTF9  6 1 9.33 .51 .27 




  N Range Mean Std. Deviation Variance 
MTF1   13 8 7.54 2.73 7.44 
MTF2   9 7 7.22 2.86 8.19 
MTF3   14 8 8.07 2.40 5.76 
MTF4   27 7 8.78 1.55 2.41 
MTF5   13 2 9.31 .63 .40 
MTF6   9 6 8.67 2.00 4.00 
MTF7   6 6 7.50 2.26 5.10 
MTF8   5 7 6.20 3.11 9.70 




MTF10   4 0 10.00 .00 .00 
Shared Power 
 N Range Mean Std. Deviation Variance 
MTF1   13 8 6.77 2.46 6.03 
MTF2   9 8 6.78 3.19 10.19 
MTF3   14 9 7.71 2.53 6.37 
MTF4   27 8 8.07 1.75 3.07 
MTF5   13 3 9.23 .93 .86 
MTF6   9 4 8.78 1.30 1.69 
MTF7   6 5 7.33 1.75 3.07 
MTF8   5 5 7.40 2.07 4.30 
MTF9   6 2 9.33 .82 .67 
MTF10   4 4 8.75 1.90 3.58 
 
 






AGGREGATED MEAN SCORES BY MTF 
	  
 !
Table 12 Aggregated Mean Scores by MTF 




Rec. Cmt. Pwr Sum Sum 
Wtd. 
 
1 7.62 8.08 7.38 7.85 7.62 6.08 7.08 7.38 6.77 8.23 7.54 6.77 88.38 157.98 
2 7.89 7.44 7.33 6.89 7.11 6.78 6.89 7.22 6.89 7.22 7.22 6.78 85.67 153.21 
3 7.57 7.79 8.21 7.71 8 7.5 8.07 7.86 7.5 8 8.07 7.71 94 166.84 
4 8.44 8.41 8.37 7.93 8.37 8.22 8.33 8.26 7.85 8.59 8.78 8.07 99.63 177.03 
5 9.15 8.92 9.31 9.08 9.15 8.54 8.85 8.92 9.08 9.23 9.31 9.23 108.77 193.06 
6 9.11 9.22 8.89 9 9.11 8.67 8.56 8.67 8.67 8.89 8.67 8.78 106.22 189.43 
7 7.67 7.33 7.17 7 6.83 6.83 6.67 6.5 7.5 7.17 7.5 7.33 85.5 152.05 
8 7 6.2 5.6 6.2 6.2 6.2 5.8 5.8 5.4 7.2 6.2 7.4 75.2 133.12 
9 9 8.67 9.33 9 9.33 8.5 8.67 8.83 9.5 9.33 9.5 9.33 109 193 
1
0 





REPORTED TEAMSTEPPS TRAINING AND IMPLEMENTATION IN MTFs 
	  
 Trained and Fully 
Implementation (%) 
Trained and Partial 
Implementation 
(%) 
Full + Partial 
Implementation 
(%) 
MTF1 84.6 15.4 100 
MTF2 33.3 55.6 88.9 
MTF3 64.3 28.6 92.9 
MTF4 85.2 14.8 100 
MTF5 36.4 54.5 90.9 
MTF6 33.3 44.4 77.7 
MTF7 66.7 33.3 100 
MTF8 60 40 100 
MTF9 66.7 33.3 100 
MTF10 100 - 100 
 
